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analyses. 
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>deve1oped  by  Bruce  W.  Horlan)  onto  a  microcomputer  using  PASCAL.  The  recond 
objective  was  to  exploit  the  color  graphics  capability  on  the  microcomputer 
system  for  both  input  and  output  displays.  The  final  objective  was  to  add 
capability  to  the  OASS  by  adding  additional  sensitivity  analysis  modules. 

All  objectives  were  met  In  this  work.  Additional  exploitation  of  the 
computer  graphics,  as  well  as  some  pre-processing  of  the  tree  structure  are 
areas  suggested  for  further  exploration.  , 


Aee»aslon  for 

HTis~CR*ai 
OTIC  TAB 
Unaonounced 
Jusitiflcritloa 


By - 

Distribution/ _  _ 

Availability  Oodos 


Avail  nnd/or 

Qtilt 

Special 

) 

_ Pigp _ _ 

ItCUWITy  CLAItiriCATIOII  or  Twi.  PAOCrmiM  Cni».,rf) 


>*• 


>riT/CSTlO«/llH-l 


Tb*il • 


CNHAMCSO  DECISION 


ANALYSIS  SUrPOST  STSTCR 


D«*id  I.  Lt« 
Captkin  USAP 


Prepared  in  partial 
talfillnant  of  tha 
roqairaaanta  ter  a 
Naatara  Dtptoa 


March  IPS! 


School  of  Enginaarinp 
Air  rercB  Inatitota  of  Ttchnolopp 
Vr i ghi 'Pa 1 1 or  ton  Air  Forca  Baaa 
Ohio 


ApproTod  lor  public  rtiataa:  ditiriballon  unllallad 


ff  tie* 


1  with  to  think  my  i4«l*er.  Niter  Oiniel  Pet.  who  pte*ide4  ae 
with  preteeilenil  gnldinee  ind  (he  (reedea  which  iltewed  at  le  eeapletc 
(hit  (httle.  1  ilte  (hink  Ciptita  Alton  OcVitpelir*.  ap  retder.  who  give 
geed  idviec  ind  eeonelt. 

Mp  etieeailec,  whece  tent*  e(  hnaer  ind  preteceieniiita  aide  ap 
slip  here  beerihte.  itee  deter**  ap  think*. 


Th«  fttsloM  •!  th«  Dtelslon  Analfsl*  Sappvrt  Syataa 

(DABS)  1«  a  higklf  Intattellva  •o*pnt«r>»i4*d  daeialon  taalfata  teal.  It 
antaaalaa  Ika  matkad  (ar  datacailiiiag  prataraaeae  whan  aaltiplti  and 
aaapattni  altribataa  ara  laaalaad.  Wetik  aaaaaaBant  Ik'  oead  aa  tka  aadal 
whtah  aaaloataa  a  dalaraiiiiat la  klatarehlaal  traa  attnatara>  allkaafh 
riek  aan  ba  aaalnatad  bp  Ineotparat tag  tlak  Into  tba  ttaa  or  bp 
aandaating  eaaaittfttp  analpeae. 

Tka  eblaatlaa  at  tkta  work  waa  to  inaerporata  the  DABS 
(erlglaatlp  davalopad  bp  Brooa  V.  Hotlan)  onto  a  alcroeonpatar  aalng 
PASCAL.  The  aaeend  eblaottva  waa  to  aiplott  tha  oelet  gttphioa 
aapabllttp  on  tha  at oroeeapotar  apataa  (or  both  Inpnt  and  oatpat 
diaplapa.  Tha  tinal  oblaetttra  waa  to  add  oapabtlltp  to  tha  DAS8  bp 
adding  additional  sanaitivitp  analpiia  aodotoa. 

All  obiaotiroa  wara  aat  in  thia  work.  Additional  aiploltallon  el 
tha  ooapotar  graphlca.  aa  wall  aa  aoaa  pra-proeaaalng  at  tha  traa 
atmotora  ara  araaa  aoggaatad  (or  Irrthti  aiploratien. 
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CHMANCED  DCCISIOM  AMALYSIS  SUPrORT  S1STCH 


I .  B«etof »nn J 


Vi,  i«  haaan  biiagt,  tc«  (cectf  wHIi  m«nf  d«ei«i«n«  trom  tbt  >ist  wo 
twtka  in  >h«  netning  nntil  «•  ftiip  at  night.  Hanf  dtoifloni  art  trlfial 
in  natara,  ageh  as  which  shirt  to  wear,  or  which  roots  to  take  to  work. 
Others  are  «ore  oospiss;  sooh  as  which  nest  job  to  take  or  what  trps  at 
hoass  to  boy. 

Citrapolating  from  the  personal  to  the  oorporato,  decisions  have  to 
be  nads  by  indisidoais  concerning  a  nilitary  service  or  a  nationci 
government.  Decisions  sooh  as  whether  or  not  to  boy  the  ME  mlseile 
system  or  whether  or  not  to  develop  noelear  power  are  complei  both  In 
the  number  of  and  the  variability  of  the  (actors  in  the  decision.  Such 
decisions  can  be  made  entirely  on  an  ad  hoc,  scat  of  the  pants  basts, 
althoofh  deoisions  so  based  could  be  radically  Incorrect.  Thus  decision 
makers  are  seeking  methods  and  techniques  which  enables  then  to  todece 
(ha  uncertainty  in  thsir  deeieicne  ae  well  as  providing  a  comfoitable 
etruoture  (o  wnrk  in.  One  teohnigue  is  decision  analysts. 


D»eitton  Awtlttlt 

Dtoltlea  4ntlf«l«  h««  b*«n  4*4ltabla  at  a  tool  (or  docitten  •abort 
ter  about  10  ytart  <Ro(  l;4).  Otcitloa  analytit  io  dodnod  a«: 


.  a  qaaiit 1 t a t i to  ■alhod  Mhleh  parmitt  tha  •yalomatla 
atalnatloa  o(  tha  eocta  or  banallta  aeerulng  to  eouraaa 
t(  aetlona  that  aight  bo  taban  la  a  daeltlon  problaa. 

It  antalla  Idant 1 ( tea t ion  e(  tha  altornatlta  ehoioat 
Intaltod,  tha  atalgnaant  ol  talnaa  ( eoata/banoti to)  of 
pottibla  outeeaat,  and  tha  atproiiien  of  tha 
prebabllitf  of  thoaa  oatooaaa  batng  raalltad." 


Otoltlea  aBalftit  looba  at  a  partloular  wap  a  problaa  can  bo  daeoapoaad 
Into  Idantlfiabia  altaantO)  and  apataaatloallp  ataluatoa  tha  alaaanta  la 
ordar  lor  tha  daeltlon  atbtr  to  olaarlp  ondoratand  tha  problaa  and  to 
aetltolp  puraua  a  aolutlon  (Raf  ta:tli). 

la  uaing  daeltlon  anilpalt  at  a  tool  (or  daeltlon  aablng,  a 
parlloulat  paradlga  la  datolopad  (or  tho  problaa.  Credit  (or  tha 
paradlga,  IttoK,  It  gtnttallp  attributed  to  h.  D.  Hall  of  tha  Ball 
Talapheno  Spataa,  and  eontltla  el  aatan  atapt:  prebloa  daflnltlon,  tala‘.< 
apataa  datlgn,  tpataa  tpnthatlt.  tpttaa  analptlti  op t lai t a 1 1  on,  daeltlon 
aablng  and  planning  for  action. 

In  tho  problaa  daflnltlon,  a  ganaral  ttatanant  o(  tho  currant 
altoatlon  It  daflnod  at  It  tha  (etura  altuatlon  after  daeltlon 
lap  I aatn I  a  I  I  on .  In  addition,  tha  teope  of  the  problaa  It  aiaalnad  with 


regard  to  tha  1 1 ak aho  1  da t a  ,  thair  tpaelflc  naadt,  aafot  oonttralnla  and 


•eet«t«l  t4eter«.  Tht  piablta  !•  Ibtn  p*rllllcn*tf  int*  rcittant 

That*  aait  b*  ralbvant  to  lha  alakabaldatai  that  ta 

tha  daelalen  aakar  at  wail  aa  tbaaa  who  land  lha  pteiaet.  Vhaa  tha 
proklaa  la  thaa  datlnad.  t^a  aalaa  apataa  daalpn  la  inltlatad. 


1b  tha  aalaaa  ayataa  daalgn,  tha  abKatlaaa  and  aaaaDraa  for  lha 
iaettvaa  ata  daaalapad.  Thaaa  oblaetlaea  ara  orgaBltad  lata  a 


MAIN  COAt 
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rigara  I  Obiaotiva  Ttaa 

hlararchlcal  atroelnta  or  oblacllra  traa  with  tha  aain  goal  atop  and 
fupporting  goita  aa  rarlo’if  branchaa  (Figora  1>. 

Going  down  tha  oblaetiai  traa  aniwars  lha  quaitlon  of  how  tha  ailn 
goat  la  to  ba  iceocp 1 1 ahad .  Going  op  tha  objacttra  traa  aniwara  tha 
guBftlon  ot  whf  a  parllcolar  goal  naadi  to  ba  sat.  Going  lattrallg 
through  lha  traa  lor  tha  aaaa  laval  tub-goal  dataralnaa  what  naada  to  ba 


«ee«apll*h«4  t«  {•Kill  (bt  ••■(  hlQbar  getl. 

Tb«  r«««lalag  itApt  at*  *trlea*  daeltloa  tntlftli  t  r. :  alqa**  t« 
«trl*«  tt  •  d*«l*lea  tad  th*a  to  l«pl*a*nt  th*  dteltloa.  On*  Itchnlga* 
that  It  ttttd  {*(  aattlpl*  «b|*etl«**<  which  Aty  net  ***117  t*lat*  t* 
•pocKle  orlt«fi*  and  say  alt*  b*  eenllicting.  It  Heltlpla  Ctlltrla 
Daetaien  Thaary  (HCOT) .  Haltlpl*  orttarla  dalciten  th*ery  la  (nrth*r 
dl*ld*d  Into  a  Maltipl*  Attrtbat*  Utility  Thaery  (HAUT)  and  Maltlpl* 
Oblaotl**  OptiRltatloB  Theory  (MOOT).  Salaotten  of  HAUT  or  HOOT  dapandt 
priaarlly  on  th*  aator*  e(  tha  problaa,  poliei**,  and  attiibataa. 

Heltipl*  Attrlbat*  Utility  Thaary  la  dattnad  aa: 

*A  typ*  of  dacitlen  thaary;  taqalrtt  th*  tnalytl  to 
altott  prafttanoa  Infotaation  eonearntng  tha  attribotat 
e(  propotad  altarnitiv*  policy  el  th*  daeition  nakar; 

■tlilalng  tha  daoltlon  atkart'  pralartnett,  the  analytt 
fora*  a  tealar  chale*  (onetion  (SCD.  Tha  SCF  Is  oiad 
to  taaluat*  th*  aatcasa*  of  th*  a  1 1 a r na t  I r a t ,  tear*, 
and  aabiaquantiy  rank  th*  altarnatlra  polioiat  Car  th* 
daeltian  aaking  ttip.”  (Raf  3) 

Th*  adtantag*  af  HAUT  I*  that  tha  ratalt  providtt  a  ooaplat* 
ranking  of  th*  a  1 1  a  r  na  t  i  rat ,  howaaat.  d  I  ta  d  ran  t  a  g  a  ■'  ineloda  tublatlltKy 
In  attabllfhlng  th*  tcalar  chaic*  (unction  and  th*  tint  raqalrtd  lor 
lap  1 1  atn  t at  I  on . 


Kultipl*  ObjtoIlT*  Optlaliatlon  Theory  It  daltntd  at: 


An  optlaliatlon  aathod  (or  anoairatlnq  'optlaal' 


tolatlent  (or  klt«rn*ti«*  aet*  which  citrcaltc  c 
ccetot  of  pcrfotmkitao  Inliooi.  The  parpoca  ic  to 
ponorato  a  non>doBinatod  colntioa  cot  wt  eall 
potato  optimal  which  coptaconto  'afticiant' 
allocation  cl  raaoorcao.*  tRof  3) 

Tho  adaantapa  of  HOOT  ia  that  lha  only  ooeting  functiona  with  toapoot  to 
poctetmaneo  indicoa  a'fa . naeaaaary .  Thia  raaolta  in  nemo  tima  aatinp  oaar 
ItAUT.  Ho«foaor>  HOOT  only  prb4(^daa  a  partial  or  inoemplato  ranking  of 
ol  tarna t laao . 

\ 

\ 

roooaing  cot  attantion  to  HAUT,  wo  find  that  HAUT  io  forthor 
divided  into  two  araao:  oartalnty  and  tick.  Under  eartaintyf  waigbta  and 
valeaa  of  the  attribotaa  are  dotorminad  atactly.  Thia  form  of  tho 
preblaa  roproaenta  an  eaoity  aolvabto,  eleaod  term  aolotien  eoing  tho 
varieut  daeialon  trot  taehnigoaa  aoch  aa  worth  aaaaaamont. 

Kick  invelvaa  getting  the  daciaion  aakot'a  attitodoa  towarda  tiak 
and  eatabliahing  tho  eaiooa  of  attribotoa  and  al tornat i vooi  bewoear.  in 
this  caaa.  oaeh  valoa  haa  an  aaaeciatad  unoaitainty  factor.  Oolotiona  to 
thia  problem  are  moch  mere  complai,  although  they  coma  much  oleaer  to 
rapananting  tha  real  world.  Solutiena  often  incerporata  utility 
functiona  to  maanura  tha  rink  adracaanaaa  or  prenenaaa  of  a  given 
daciaion  maker  to  daterntna  alternative  ranking. 

Currant  Actlvitlaa  in  Daciaion  Analral* 

Daciaion  analycii  ic  alowly  being  aooaptad  by  tha  induatrlal  and 


govarnnantal  oommunity.  Daeialon  Support  SyitcBf  (D3S)  dtfinad  aa; 


“...a  eo«palar>baBad  tfata*  Caaf,  a  data  baaa 
•anagaaant  ayalas  or  a  aat  of  flnanelal  «adala) 
which  la  oaad  paraonallT  on  an  ongoing  baala  bg 
■antgara  and  thalr  iModlata  atalfa  In  dltaet 
avppott  o(  nanagatial  aotlvltlaa  —  that  la, 
daotalana.**  (Rat  t:117) 

hava  baan  growing  both  In  the  aeadanlo  aa  wall  aa  Indaottlal  aaetora. 

DS8  art  prlmarllg  dtalgaad  to  aid  In  daelalon  naklng  and  daelalon 
tnplaaantatlon.  Farther.  OSS  (ooaata  on  tha  aopport  of  daelalon  naklng 
and  daelalon  analgala  rather  than  on  tha  agatan  of  Infornatlon  flew  and 
raporta  (Ref  ll:<t-d]).  Enphaala  la  placed  on  Integrating  tha  daelalon 
nakar  Into  tha  preeaaa  of  daolaten  analgala.  A  nodal  ef  tha  DSS  agatan 
la  ahewn  In  Flgora  S. 

Ualng  tha  eonpatar  aa  a  beokkaapar  and  dtaplag  ganaralor,  tha 
deeiiien  nakar  can  daternlna  tha  reaulta  of  a  partloelar  daetaion  or 
daelaiena.  Tha  objeotlac  of  OSS  la  to  provide  the  daolaien  nakar  a  vary 
eenplata  and  flaiibla  nodal  which  can  ba  aecaaoad  Iron  a  tarninal  with 
oat  knowledge  of  progranning  or  oonpotera  (Rtf  11:31). 

In  order  to  neat  tha  OSS  oblactlva  nang  tachniquea  oatng  daelalon 
analgala  nathoda  art  incorporated  Into  tha  nodal  bate.  Aa  atatad 
earlier,  daelalon  analgala  nathoda  break  down  a  large  problen  into 
identifiable,  analler,  nore  nanagable  aleaente  which  oan  bo  dealt  with 
on  an  Indivldnal  baala.  Thla  daconpoaab 1 1 1 1 g  coupled  with  the  atruotorad 
aatora  of  daelalon  analgala  nakea  eonpatar 1 ra 1 1  on  of  deolalon  analgala 


( 


l•chnlqDt•  hlghljr  •ttitetiv*. 


DATA  BASI  MODEL  BABE 


USER  INTERFACE 


1 

DECISION  MAKER 


Figsrt  2  Dtcision  Sopport  Spiltat  I8;«<) 


R«etnt  work  dont  bp  Dieioton*  and  Dtaigna,  Itio  «DDI)  lor  »h« 
Dtitntt  Adranead  Rattarch  Fropcoti  Agancp  had  damonatratad  on-llnt 
raal-tlaa  daoiilon  analpaia  sodala  which  could  (l>  parfora 
hi arar eh  1 oa 1  Ip  baiad  probabllttp  aafaaaaanta,  (2)  partera 
Bul 1 1 -a 1 1 r 1 bu t a  ,  llntat  addltlaa  aalua  lunellon  analpaia,  and  (2)  work 
with  atandard  daelalon  traa  atruoturaa  (Ra(  l<:b)  Howaaar,  thaaa 


ttohniqats  wttt  liattad  bf  th*  l«nga»g*  that  wta  natd  CAPl),  tka 


deoaaaatatle*  of  tha  piogtaaa.  aad  tha  tita  of  tha  preblaa  that  caatd  ba 
»nalyaad  (Rat  ld:V>.  Thaa  a  ptaptaa  packaga  was  daalrad  wklah  waald 
provida  a  raal-tlaa,  aaar  arlanlad  daeltlen  analpaia  apataa  wl tbaat* tka 
iialtatlona  aneaontarad  In  tba  001  aetk. 


Cortant  Rtaaareh  In  Raal-Ttaa  Daelaten  Analyata  Syattaa 

A  pregtaa  packaga  wac  davalopad  bp  Captain  Broea  V.  Harlan  aa  a 
Raatara  Thaalt  for  tha  Alt  Forea  Inatltnta  of  Taehnolegp.  Known  aa  tha 
Daelaion  Analpala  Sapport  Spataa  (0AS8).  Tha  oblaetivaa  of  hia  thaala 
ware  to  oroatt  a  prograa  which  oanid: 


1)  ba  aaad  intaraotlaalp  In  nen-apaci fio  htitarchieal 
daelaion  analpala 

2)  provide  aanalttvitp  analpala  whieh  oeold  ba  ooad  In  an 
Intaraellva  dialog 

I)  danenotrato  coma  diapiap  tomato  which  ecaid  ba  aaad 
to  got  lK*omatlon  to  tha  aaar 

t)  act  aa  a  toandatien  apon  which  to  balld  a  doelolon 
analpala  package 

S)  doBonotratt  aont  of  the  algerthna  which  can  ba  need  for 
Banipalating  hitratchical  Infomatlen 

t)  bo  deecBcntad  aafticlvntlp  (or  othar  proapaotivo  aaara 
to  Inplanant  and  nedlfp  (Raf  14:4> 


In  addition  to. tha  abova  obtactlvaa,  anothar  cc-obiactlva  wac  to 
danonatrata  tha  program  (or  aaa  on  a  cnall  microeospotar  (Apple  ID. 

Hi oroeonputara  have  tha  advantage  of  being  hlghlp  portable  and  varp  lew 


In  vont.  Anothnc  ndfanttg*  ol  nlsroeonpstari,  and  In  patllcalar  tka 
kpfit  It.  la  Ikat  tha  ayaton  la  aapakla  af  ealor  graphiaa  wkiak  oaatd 
pcaatty  anhanaa  tha  atllity  af  Jlaplaya.  Thia  eapabllllT  la  nat  caadtlf 
avallabta  an  latgar  naahinaa  aaaapt  al  aary  kigb  aaat.  Unfarinaataly . 
daa  ta  ontataaaabla  dataya  In  tka  nlaraaanpntar  aogaialtian,  tha  balk  at 
tha  abiaetivaa  wara  nat  aaing  tha  Kit  Fataa  Inatltnta  af  Taahnalayy'a 
CDC  Aide  syalan  nalng  FORTRAK.  Kawavat>  a  pragtan  waa  wtlttan  far  tka 
Appla  It,  oalng  Applaaeft  It  BASIC  ta  dananatrata  taaalblllty,  and  many 
FORTRAK  DAS8  aptiana  wara  Inclodad  (Inalndlng  aanattlatty) .  Many 
aaggaatad  iapravanenta  te  OASS  wara  aoggaatad  by  Captain  Harlan  fat  tha 
slcraeanpntar  ayatan.  Ona  waa  laeorparatlag  aalar  gtaphloa  ta  tha  Appla 
ayatan  thrangh  eanpntar  atrnotarlng  <tha  earrar.t  aarrian  waa  llnltad  daa 
la  nanary  raatrlctiana  ol  gtaphloa  nalng  Applaaeft  It  BASIC). 
Introdaotien  of  graphlea  for  dlaplaya  and  intaraetiona  would  anhanea  the 
daolelen  nakar'a  intarfaea  with  tha  DASS  (Raf  ll:ti>. 

Another  area  of  Inproranant  lor  tha  nloTOcenpatoT  ayatan  la  In  tha 
area  af  langoaga.  BASIC  waa  aalaetad  la  tha  danenatratlon  for  the  Appla 
II  prinarlly  for  oenaanlanoa  and  language  aaal labi 1 1 ty .  Kowaaac,  tha 
language  asffara  Iron  not  being  aery  traniferabla  tc  other  ayatana. 

Slnoa  tt7t,  now  atandardltad  eonpllar  langoagaa  hart  been  nada  aaatlabla 
for  nler oeonpulara ,  prlnatliy  USCO  Fateal.  Such  a  language  haa  two 
advantagaa  (1)  being  a  oonpllet,  tha  aetual  eiacutabla  progran  ean  be 
run  with  a  analler  nanory,  and  (1)  tha  langoaga  la  atandardltad  In  tha 


Indoat  ry . 


HetltXlon  tor  Cowtlwntd  R>firch 


Oaoltlea  •aalTtla  r«q«lr*s  teela  that  ara  (laitbla,  adaptable,  aad 
taay  to  «aa  (Raf  Tha  (laaibllitT  and  adaptability  at  tha  taal  ia 

altaa  mat  aaaavrad  la  taraa  af  tha  aaaa  ia  oraating  tha  ariginal 
atraatnra,  bat  tathar  in  tha  aaaa  af  aedlfleatian  ta  that  atraetarat 
prinarily  tn  tha  ataa  of  aanaitlaity  analyaia  (Raf  12:111). 

la  addition,  aa  atatad  aacllar,  tha  Inoorporat ion  of  graphieal 
tapraaantatlona  of  daelolon  analyai*  taohniqnoa  graatly  aahaneaa  tha 
andaratandlng  of  tha  lapael  of  daotaiona  on  tha  ptoblaa  atiaetnta.  hlaa 
tha  andaiotanding  of  tha  aneartainty  of  tha  attrlbntaa  la  aahaaead. 

Tha  aaa  of  aleroeonpatara  can  ba  of  graat  aatviea  to  dtaiaion 
analyala  daa  to  thalr  low  ooat  and  graphica  capability.  In  addition, 
thay  ata  highly  portabla  and  not  dopandant  on  largar  aaohinaa  for 
oparatlon. 
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1 1  Th«  Medtt  »nd  Ar>t  of  Potmtltl  Applteatlom 

Thit  •tetion  will  Intredae*  th*  aodal  that  th*  Oaeltleii  Asdlftla 
Bapport  Syttaa  (DABS)  •uppotta  and  Iht  ptacadura  that  ahantd  ba  aaad  In 
ardar  la  iaplaaant  tha  DABS  aadal. 

Tha  Hadal  -  Worth  Aaataaatnt 

Tha  DABS  aadala  warth  aaaaaaaant  which  waa  latradnead  by  J.  B. 
Hiltar  III  In  ltd?  aa  a  aalhad  tat  dataraining  ptatatanoaa  whan  anttlpla 
and  caapatlng  allribataa  ata  invalvad  (Raf  10).  Tha  tara  warth  can  ba 
aqnalad  ta  athar  taraa  anoh  as  aaloa  ar  ntility.  or  any  athar  wards 
which  haaa  a  datinltian  at  *.  .  .  aaaaota  at  tha  daatrabtitty  of  a  thing 
.  .  .*  (Rat  dttdi).  Vorth  ia  not  a  tiaad  aalaa,  bnt  varlaa  aoaordlng  »o 
indialdnal  prataraneaa.  Thaa  worth  aseribad  by  ana  Indiaidoal  nay  bo 
galla  dlftarant  tren  tha  warth  datinad  by  a  dittarant  indlvldaal. 

Varth  aaaaaaaant  daoeapesaa  tha  preblaa  into  an  hiararehteal  traa 
stroetvra  ot  ablaetivaa  and  aab>objaotivsa .  Tha  "reet'*  or  top-aeat  noda 
in  tha  strnotnra  rapraaanta  tha  aain  oblaetiaa  against  which  altarnatlaa 
solatlena  ara  avaluatad.  Within  tha  traa  atroeturai  sob-oblaot tvaa  or 
goals  ara  datinad  to  aact  tha  naal  highat  obiaotira.  aaantoally  loading 
ta  tha  aain  goal  At  tha  lowoat  lavala  ol  a  giron  branch  at  tha  traa 
rasidof  tha  apaci  f Ic  or  i  taria  or  attribntca  which  ara  althar  aaaanrad  or 
dlraetty  assignad. 


An  aianpia  of  tuoh  an  hlararchloal  traa  stcaotara  ia  shown  in 


Plgatt  4.  Tha  eaaratl  objaetlaa  at  a  tbaatra  air  eoMaadat  la  ta 
•atataln  aanttal  af  anaag  graend  »aaaMiit  thrangh  tha  asa  af  air  pawar. 

Tha  "raat*  aada  had  thraa  aabgaala  ta  aid  In  aehlaaing  tha  mIr 
abiaatlaa  and  tbaaa.  In  tarn,  had  aab-ablaativaa.  In  thin  figara.  tha 
lawaat  aah-gaala  warn  farthat  brakan  dawn  tnta  gtaatat  datail  anlil  tha 
aadaa  warn  aapabla  a(  batng  naaaotad  acaatdlng  ta  tha  aaettaa  rrhiah 
f allaMs . 

Ralaaaat  faataraa  oi  prabiana  whiah  aaa  «tatth  aasanamant  art: 

1)  Thara  ara  aaltipla  abiaatlaaa  and  ataatanant  aab-abiaettana 
ta  ka  aaniidarad  and  actangad  in  tana  arganiaad  (ara. 

>>  Thara  ara  aaltipla  faetara  whaaa  attrlbtitaa  anat  ba 
pradictad. 

})  Thara  ara  aaltipla  wartb  oonnaotiona  batwaan  tha  aab- 
ablactivaa  and  tha  attrlbataa. 

4)  Thara  ia  phyaleal  intaraatien  aaang  tha  attrlbataa. 

9)  Thara  la  a(tan  werth  intardapandanea  aaang  tha  aab-obiaetlvaa . 
(Rn(  4:199) 

At  thia  point,  It  aheald  bo  olaar  that  thla  aodal  only  araloataa 
datarainlatle  probloao  whora  tha  probability  o(  tha  attrlhoto  or 
eonaaqoaneoa  oocaclng  <or  tha  raloa  bolng  trot)  la  unity.  No  aaehanlaa 
Inhorontly  oaiato  (or  tnoiodlng  tha  daclalon  aaktr'a  attltuda  towarda 
rink  (Ra(  1<:199>.  Kewavtr,  aoraral  aothera  hart  iaplaaintad  aohaaaa  In 
which  unoartalnty  In  (ac>orad  into  tho  wolghting  atruototo  ol  tha  ttaa 
(Rat  4:170-1)  or  haaa  oraatod  naw  orltarla  ralatlng  to  riak  itaoK. 
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Figure  3  Hierarchical  Tree  Structure 


Applying  th>  Hod«t 


In  gpplflng  th*  nedtl.  rattit  t  Saga  auggant  alt  atapa  (Raf 
4 : 1 1 Al-1 liT > .  Tha  DAS8  can  ba  aaad  to  aaalat  Iba  dacialon  nakar  In  atapa 
tMo,  laar.  (taa.  and  ala. 

(t)  Ltat  tha  otarall  partornanea  oblaetivaa.  Tha  lial  aheald  only 
oontain  thoaa  (aetata  which  ata  aaat  Inportanl  ta  tha  ptablaa  at  hand, 
f'jcb  objaatlraa  aan  ba  obtalnad  thrangh  nany  appraaahaa  (HaeCtInaan  • 
I9if>.  Appraaahaa  Inoluda  aaaainatlon  a(  ralayant  lltaratara>  analytical 
ctndy,  and  oapirical  aapltlciaa.  Ciaalnation  e(  tha  Iltaratara  can 
paaalbly  rayaat  pra«io«o  anccantara  with  a  ainilat  ptablaa.  Analytiaal 
atndy  ineladaa  bvlldir. ;  a  aadal  o(  tha  ayataa  whara  farlablaa  of  tha 
ptablaa  can  aaatga.  Capltlcal  aapitielaa  aaana  to  caputa  tha  “thenght 
ptoeaaa"  a(  pacpla  aaklng  aiailat  daelalana.  Anothat  aathod,  which  ia 
gaining  aaa  In  gcaatnaant  and  la  privata  Indoatry  la  to  naa  a  "panal  of 
aapatta"  to  ebitin  tha  yatlcaa  Itcta  a(  ablaetiaaa  (Ral  10:39). 

(1)  Cenatraet  a  hiaricohy  o(  parlatatnea  ctltarla.  Baaad  an  tha 
oblaotl«aa  anuaaratad  in  atap  ana.  dataialna  which  oblaetiyaa  era 
aaparlet  to,  aqacl  to,  or  acbotdinata  to  ethet  oblcetlvaa.  Tha  tatoiting 
(taa  atruetura  will  ba  davalopad  with  tha  oyaralT  goal  or  oblactlya  at 
tha  top  e(  tha  aobordtnata  oblactiaaa  bT«nol:lng  balow.  While 
oonatraotlng  tha  traa,  additional  aob-oblaot 1  too  or  oritarla  nay  ba 
unooaatad  and  added.  Millar  pcinta  not  tha  porpoaa  la  to  aeplloltly 


•t4t*  wh»t  !•  iat«Ad«d  by  ot  iaeladad  by  >  p«rlical»r  obleetlf*  (laf 
13:11).  Tba  rtaall  of  tlilo  if  to  provldo  a  «tow  or  pietorol  aop  of  tbo 
probita  tlioMind  Iho  Intofoetlono  ond  rolotlcnthipo  taoag  Iho 
tub'-obloolitrof . 

nki%  eon  provide  dfoiftoneo  by  pra*ldlng  graphieol  toprofontotioa 
of  tho  doeltlon  troo  (ooing  •  wiring  dlogtaa  feratl).  Tho  dooifion  aokor 
eon  odd  or  doloto  fvb>ob jeetlrof  ot  will  in  order  to  oehlorr  tbo  dojlrod 
troo  ftroetaro. 

<1)  Soioot  opproprtoto  phyeieol  perferaonoo  atotarof.  In  erooting 
tho  troo  ftraetare,  tho  doeiilon  aokor  will  boro  o  loweft>eot  of 
tob-oblf el l«of  itloo  known  oo  ottrlbotoo  or  doto  nodot).  Thoto 
ottlrbolof  ohoold.  ot  o  gtoop.  hovo  ootorol  prepettloo.  Attribotoo 
thoold  bo  oeaploto,  oporotlenol,  doceapotoblo ,  nen>rodandont >  ond 
alnlaaa  tilt  (Rtf  1 0 : 30-32 , it ; lt-17) .  In  oddltlon,  thtta  attribotot 
thoold  be  obit  to  hott  toai  phytleol  ehoroe t t r I i t 1 e  otiigntd  to  thoa.  In 
order  to  dettraino  the  oppropriottneot  of  o  0001010,  Btgt  luggotta  that 
if  ohongtt  in  tho  atoto  of  tho  aooturo  btlngt  tlgnlfioont  ohongoi  in  tho 
oitont  ol  goal  to t i t f .t c t i on  than  tho  aoatoro  it  approprloto  (Rof 
U:13«). 

(4)  Doflno  Iho  ralotionthtp  botwoon  ottrlbutot  and  phyticti 
patfotaanea  aootorot,  that  it,  deal  with  tho  tooting  ptobloa.  Tho 
ptovioot  ttep  doolt  with  tht  oiittanoo  of  ottribu'oe  and  net  with  tho 


V. 


U 


fartlesltc  tralott.  Scoring  (nnellcnc  •«(!  be  •itcbllcbcd  tc  treneform 
the  phyileal  ekcrcetcri ct I e  Into  •  trotlh  cclcc.  Hiller  eeee  a  eet  of 
•OT-en  eentenliene  that  can  be  oeefvt  In  eetabtlahlng  worth  vaino 
fanelteao  (Ref  l3:4<-4i).  Note  that  thio  tranateroat ten  la  only  done 
aneag  the  atlrlbotee  and  net  the  aab'ObfectlTee.  Thio  lo  hoeaoaa 
•nb-obloetleea  are  related  to  the  attrlbotea  or  lower  obfectifen  and 
thoir  taleoo  will  bo  baaed  on  the  oentrlbotlen  of  the  lower  level 
obfeotlves  and  attrlbates. 

Thore  aro  nany  ooerlng  preeedoroo  that  can  be  oood  to  ootablleh  the 
worth  eeeree  (Rev  13:147«1I7).  The  DASS  wae  dealgned  to  only  ooe  the 
rooolting  worth  oeorao  (aeaeored  frea  0  to  100  at  eppoted  to  Hlllor'o 
toale  of  0  to  1)  at  Inpett  to  the  tree  attrlboteo. 

(S)  Eotabliih  relative  iapertaneo  within  the  anboriteria  tat.  When 
the  tree  waa  originally  eatablithed  In  ttep  2  of  tble  preeedore,  aany 
tblaetlvet  were  divided  Into  laaedlato  teb>eblaotlvaa  all  oentrlbatlng 
to  the  higher  (or  parent)  obleetlve.  The  pteblea  now  It  to  deetdo  bow 
Bveh  oaoh  teb'Obleot Ive  (or  child)  eontrlbotet  to  the  parent  obleetlve. 
The  reaelttng  welghtt  (  a  aeatote  of  relative  lapeitance)  are  aatlgned 
to  each  tot  of  children  tech  that  the  ton  of  the  welghtt  are  enlty.  One 
aethed  In  attigning  welghtt  la  to  rank  a  paitlcelar  act  el  children  IRal 
li:lS7>}SI>.  httign  a  taoporary  valve  of  ent  to  the  nett  Inpertant 
ehlld.  Then  eetlnale  hew  aueh  Iota  Inpertant  the  neat  cub-eb)tet  Ive  it. 
for  aiiaple.  If  the  nait  teb-obleet I ve  It  thraa-f ear thi  at  Important  at 
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tht  Belt  IsportABt  *ab-obi*cti*a,  than  atalpn  tha  taspeiaty  «al«a  of 
I.7S  to  It.  Than  rata  tha  third  child  apainol  tha  aaoand.  If  tha  third 
child  to  eno'half  a*  topcrtant  aa  tha  aacaad,  than  tha  third  child  la 
0.17S  ao  lapartant  to  tha  firat  and  tha  tanporarp  valaa  cf  0.I7S  la 
aaalgnad  to  tha  third  child.  Tha  praaaaa  eantlnaaa  ontil  tha  loot  child 
la  avalaatad.  At  that  ttna,  all  tha  traighta  ara  than  raacalad  anch  that 
thalr  aa«  ta  onitp.  tf  wa  lot  b(p)  bo  tha  taapararp  waight  of  tha  Boat 
iBpartant  child  <af  p  children),  tha  narBalltad  waight  of  anp  child  1 
will  bo; 


Narnal taad  Weight 


b<  t  > 

b(t)  4.  b(t>  »  .  .  b(p) 


Tha  OASS  prcvldoa  tha  aaar  the  eapabilttp  to  anlar  tha  inpcrtanca 
of  ana  node  ralatlra  to  tha  boc*  iBpartant  and  ant ena 1 1 ca 1  ip  nerBallioa 
the  antatad  waightc.  Tha  progrcM  alee  allowc  tha  oacr  to  Bcditp  thaaa 
waightf  for  a  gtian  straetara  at  will. 


(i)  Adiaat  tha  w*ighta  to  ralloct  ccnfldane*  In  the  parferaanoa 
naafurao.  Aftar  tha  waight*  and  aalaaa  ha*a  baan  aatabliahad  in  tha 
ptecaading  atap*  a  caalalativa  weight  can  ba  ailtbliihad  lor  aaeh  neda  bp 
nalltplplng  the  weight*  of  itcalf  and  all  It*  paiants.  Th I  *  conalatl** 
w^'ght  catlaot*  th*  nod*‘*  oonliibotlon  to  Ih*  antlr*  Ira*  *1*00101*.  Bp 
Bolliplping  th*  worth  aeeraa  for  each  attribute  bp  It*  eonolall**  waight 


17 


«nd  th«n  tauing  th*  rcialtiiig  produot*  of  oil  tho  ottrlbotoo.  •  telol 
wotih  lei  e  gtveR  olteieotlva  een  bo  ottobliohed. 

At  with  ell  ogotoBi,  oil  figotoe  or  volooi  etttf  o  eertoln  dogioe 
of  eneortolnlg .  One  aeihod  te  deol  with  eneertointg  ie  to  adfeit  the 
eaBeioliae  weighte  of  tho  ottribetoe  bg  o  (oetor  whoee  voleo  ie  between 
tete  (no  eenfidenoe)  to  one  (eorlointgi.  The  eBnelotloe  weighto  ore  then 
re-ae tno 1  load  end  the  roaoltont  new  weighto  ore  than  oood  in  oaoleoting 
oltornoiiaoe  (Ref  td;SSI). 

DhfS  atee  eenfltlaitg  onoigoio  to  daol  with  oneertointg.  An 
odrontogt  of  fonfittaltg  onoigoio  oaer  odfaotntnts  io  that  o  portloalor 
■nh>eb)oet I ao  or  ottribato  toking  on  o  rongo  of  rotaoo  eon  be  oioninod 
to  eta  if  tho  oltornotiao  tanking  of  tha  eaetall  objactkfe  ehangeo.  A 
dioadaantoge  io  that  enlg  one  obieetiao  or  ottiibota  eon  bo  oioninod  ot 
o  tine. 


II 


Th»  »4ln  throat  of  thlo  thooto  wot  to  eeabint  throo  diffoiont  . 
toehnelogloa  to  doaonotroto  both  tho  toaolbllltT  ond  praotlootitg  of 
oaploylng  tho  DAS8.  Thoco  toohnologtoo  Moro  at eroeeapotoro ,  eoapotor 
grophieo.  and  oonoltlvity  analfois.  In  thlo  oaetloni  dtceocoion  will 
cantor  about  aaoh  toohnieal  oroa  dioeoaoing  both  tho  obloetlTO  and  tho 
aothod  oood  to  raaeh  tho  obfootloo. 


Hi eroooaoot  ora 


Ona  oblaotlro  poraood  waa  to  inotall  tho  OASS  on  the  Applo  tl 


at oroooaputor  and  to  daaenatrato  tha  aloroeoap'utor ' a  capability.  Aa 
aontionod  ta.'llor.  aleroeoaputora  hava  the  adrantago  of  being  portable. 


In  addition,  ai erecoapotors  offer  adoantagea  of  lower  capital  invaataant 


(typical  ayatoaa  are  under  13000)  and  lower  power  eoata  (Ref  19:77). 
The  Apple  II  waa  leleoted  beoaoae  of  Itc  prior  dcaonatcated 


porfornanee  ualng  the  BASIC  vetaion  of  DASS  and  ita  laaedlate 

aceeaa i bi 1  i  ty .  In  addition,  the  Apple  II  had  the  oapability  of  producing 

high  reaoiotlon  oolor' gcaphico  (ISO  t  191).  Theae  features  ooupled  with 


tha  aeailabillty  of  the  PASCAL  coiapllec  indicated  than  an  eapanslon  of 


the  BASIC  DASS  prograa  to  be  both  feasible  and  doable. 

PASCAL. is  a  fairly  new  language.  It  is  the  first  language  to  enbody 
the  oonoepts  of  straetured  progranmlng  defined  by  Edager  Dilkstra  and  C. 


A.  R.  He«t».  Th«  I«ngvft9«  wt*  d»f*le»»d  by  Mlklaac  Vlrlh  at 
Cl dganeaalaeha  Taobniaeha  Heohtohala  in  Znrleh  and  la  a  darlaatlva  o( 
ALGOL  to  (Raf  7: til).  Tht  »aln  adaantagaa  ol  PASCAL  art  In  lit  program 
atrnetnrn  and  ita  data  datlnltlon  IRt<  IS). 

An  inplantntation  of  PASCAL,  apteldcallg  (or  amall  naehinaa  llkt 
tho  Applt  II.  la  uses  PASCAL  dtatloptd  by  tha  Inatltnta  of  Infarnatlon 
Setanoaa  at  t)ia  Uniraralty  of  Calllornla  at  San  Dlaga,  nndat  tha 
dlraotlon  of  Kannath  L  Bowlaa.  USCO  PASCAL  dtttara  Iron  tha  PASCAL 
dallnad  bp  Katklaan  Janaan  and  Nlklana  Vlrlh  In  thair  PASCAL  USER  MANVAL 
AND  REPORT  prlBatllp  In  tha  araaa  of  tllaa  and  Inpnt ) ontpnt  eparatlona. 
In  tha  PASCAL  varalen  ot  DASS,  ana  dilfaranea  that  waa  natd  in  USCO 
PASCAL  waa  tha  oaa  of  random  aoecat  ot  data  filet  (Rat  17:181).  Tha 
largaat  dilfaranea,  Iheogh,  «raa  In  tha  naa  of  aagmantad  proeadarea. 

Sagnantad  procadoraa  allow  a  large  program  to  ba  divided  into 
amallar  parta  which  are  than  antarad  Into  the  oempotar  mtmorp  at  they 
are  needed.  Thia  proeeaa  it  aimilar  to  overlaying  foond  in  TORTRAN.  Thia 
option  allowa  for  a  compoter  oempllad  program  to  ba  aavtral  tinea  larger 
than  the  Inlrlnaie  oempotar  mamory  whieh  raaolta  in  mere  ptocaaeing  and 
diaplay  oapabi 1 1 1 iaa .  In  addition,  aagmantad  prooedurta  arc  advantageoaa 
baeaoaa  tha  varlablaa  common  to  all  procadoraa  aca  Immadiataly 
avallabla,  a  (act  which  it  net  readily  available  in  other  achamaa  In 
pregran  chaining  (for  eiampla,  BASIC). 

In  tha  development  of  the  enhanoed  DASS,  aegmant  procadoraa  were 
created  along  the  linea  of  major  program  optlona  aooh  aa  creating  tha 


tr*t  ttraetai*  <opttao  SPA)  and  loadinc  attrlSnta  aalaaa  and 


aab-objaetlva  walghta  <eptlan  WC) .  In  all<  aii  aagnant  proeadnraa  wara 
naad  ont  of  tha  ataan  arallabla  whlah  allows  for  seat  fntara  aipanalan 
of  tha  0AS8. 

Conpntar  Color  CraoMoa 

Tha  aaeond  obltellao  whleh  waa  pnranad  waa  to  aaploit  color 
ooapntat  graphies.  In  p4ttionlar>  tha  ooler  graphioa  aaallabla  to  tha 
Apple  11  PASCAL  afataa. 

Tha  flald  ot  eoaputar  graphioa  la  a  now,  rapidly  daaaloping  (laid. 
Ita  ohle(  advantage  can  be  anaaad  op  by  tha  eld  Chinaaa  proverb  of  ”eno 
pletnra  la  worth  a  thooaand  worda*.  Appreilaataly  eighty  paroant  o( 
inferaatien  that  la  raaaabarad  la  rcelavad  through  viaoal  atianli  Oof 
t;iet).  In  addition,  tha  huaan  aind  is  tha  beat  available  pattern 
recognition  ooapntat.  This  eonplod  with  tha  tact  that  graphic  foraata 
convey  qnantltatlve  data  aa  patterns  in  phyaieal  apace,  tha  hnaan  oan 
asaianlate  large  aaennta  of  data  to  aalca  daoisiona  (Ref  (:1IZ>.  In  foot, 
graphical  rapraaantatlons  of  data  is  naad  to  olarily  trends,  identify 
the  asgnitndo  of  trends,  (acllttate  ooaparlsons,  aid  in  retention,  and 
locos  attention  on  tha  stgnltloant  sspaots  of  tha  intoraatlon  (Ref 
2:li). 

A  two  phase  effort  was  need  to  achieve  tha  objective  of  color 
conpotti  ,raphies.  The  first  was  to  enhance  the  gra,>hical  presentations 
in  the  original  ittslon  of  the  DASS  (Ref  14).  These  presentations  were 


prlBtrlly  feand  In  th«  dlnplnj  nnd  ••nnttlvltr  nodal*!  e(  tlio  ptofttm. 
Tho  aoeond  to  tdd  not*  stapkl*  dl*pl«y*.  Th***  diaplay*  war*  in  tbn 
•ro*  o(  Inpat,  prlntrily  th*  hl*r*r*hi*al  tr**  lt**I(  and  In  aatlpnlnf 
worth  *ain*a  t*  th*  attrlbata*.  S*l*r*  diaeuaainp  th***  pha***  in 
dotail,  **n*  ganatal  **nn*nt*  n**d  to  b*  nad*  oonoarnlnp  th*  oolot 
•ystan  «**d. 

Color*  availabl*  to  tho  Appl*  II  PASCAL  ayaton  wor*  orang*.  *lol*t< 
bln*,  groon.  and  whit*  a*  wall  a*  th*  baokgtoand  color  o(  blaek.  In 
order  to  naintain  eonalatoney  threngboat  th*  progran,  a  aniqaa  color  wa* 
aaaignad  to  aach  altornatir*.  Tho*  tba  tlrat  altornatlv*  wa*  aaalgnad 
color  eraag*<  tho  n*it  violot,  and  *o  on.  A  logoad  relating  eelor*  to 
altornati***  apptatad  on  oarh  gtaphlos  fignt*  which  oentalnod  tbo 
al tornat 1 VO* .  Thi*  provided  th*  a**r  with  an  Innodiat*  r*f*r*ao*.  A 
aooond  a**  of  th*  l*g«nd  wa*  to  ptovld*  Infornatlon  wh*n>  In  Inter* 
voraion*  of  DASS>  th*  graphle*  diaplay  ooatd  b*  printed  directly  to  a 
black  and  whit*  printer  (Roacon*  tor  not. nslng  a  color  printer  1* 
prlnarily  eo*t  <R*(  (:llf). 

Inprovlno  Eil»tlng  Dleplav*.  Th*  original  veroioa  ot  th*  DAS8  ***d 
alphananaric  charaoter*  In  drawing  th*  graph*  (Rtf  M>.  Thl*  wa*  bee**** 
th*  eonpoter  that  th*  original  vorolon  wa*  ran  on  did  net  hav*  an 
avallablo,  lnt*raetiv*  graphic*  eapablllty.  In  addition  to  th*  *••  el 
eharaotor*  in  graph*,  rltornatlvo*  war*  labelled  by  alphabetical 
eharaeter*  (that  1*  an  A  r*pr***nt*d  th*  (trit  alternative,  B  the 
faoend,  and  *0  on).  In  th*  enhanced  v*r*ion,  th*  alphanonarlo  graph* 
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wat*  ttplaoad  %*tth  linaa  and  altarnatlvaa  wara  ealorad  and  rapraaantad 
llnas  ar  bara.  An  apptaeiation  ol  tha  dlffatanoan  ean  ba  aaan  la 
rigataa  4  and  3. 

lapardlng  lha  diaplay  lor  (ha  aanattivily  analyaia,  vary  Itttta  ««aa 
naadad  to  laptovo  tha  dlaptay.  Ao  eaa  ba  aaan  ia  Flgvra  4,  ohtngoa  war# 
ta  labal  which  lypa  ol  aanaltlalty  analytia  was  naad  (only  ana  typo  of 
aaalyala  wao  poaalbla  la  tha  original  vtraien.  Sat  tha  aaatloa  on 
Boncltivlty  analyali).  la  addition,  not#  that  tha  oblaotifa/attrlhnto 
iaferaatlon  to  proaant  la  th#  nawar  display.  Tha  original  aaraton  did 
not  ha*a  thta  Inloraatlon  with  tha  graph:  hawaaar,  tha  analytaa  waa 
noraally  dona  at  a  printing  tarainal  whiob  roeordtd  all  appreprlata  aado 
i••foraatlon  naad  In  tha  •ancltlatty  analysis. 

Vblla  tha  display  for  tha  aanaltivlty  analyaia  ehangad  vary  littla, 
tha  display  for  inloraatlon  regarding  a  neda  ohangsd  greatly  IFlgnia  S>. 
In  ths  iaprovad  varsion,  a  wiring  diagraa  was  caple/td.  Tht  rsasen  for 
saing  a  wiring  dlagran  was  that  dseisien  aafcers.  tsptoially  ailltacy 
dteition  *aktta  art  attd  to  stcing  hitrarohieal  atruetorts  in  wiring 
diagraa  leraats  as  in  organisational  chads.  In  addition  to  the  wiring 
diagraa,  individual  oolor  bars  wort  ossd  to  danetv  ths  valuts  of  taoh 
altarnativa  at  taoh  sub-oblaotlvt.  Tha  bars  provida,  at  a  glanca,  a 
eoaparison  saong  tha  atarnatlvts.  Tht  bars  wort  drawn  vtttioally  as 
eppostd  to  any  othar  dlrtetlon  baeatuav  lints  drawn  vartleally  rcprasvnt 
iht  nest  securalv  and  tha  Boat  orisp  rtptassntat ton  ol  tht  data  basad  on 
lha  Appla  eoapoitr  tlaclronics.  In  addition,  thi  wiring  diagraa  (bosaa 
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wlrtc)  drtwn  in  gr««n  in  order  to  iaproro  oltwlBg. 

Adding  Now  DloBlirt.  Oiaploro  tkot  wort  iaproood  in  tho  onkanood 
goriien  of  tho  0AS8  wore  oriontod  towtrdo  tko  entpvt  e(  tko  progr«a.  la 
•ddilioBt  •ttontien  diraetod  towards  asplotting  oolor  grapklos  oa 
iapnt.  Tko  challanga  of  asing  grapkios  for  iapst  is  to  bs  (losibls  and 
rebast  to  asors  errors  as  wall  as  piotorallr  displafing  tho  inpnt  data. 
TWo  arsas  wars  idontifiad  as  eaadidatos  (or  this  typa  of  displag.  Tkog 
wars  tho  fciaratehleai  struetara  itsall  and  tho  worth  talsas  of  tko 
attribntas. 

In  tho  original  varsien  of  tho  DABS,  tho  hiararohieal  trso  was 
inpst  eas  span  at  a  tlaa  whats  tho  soapoier  wonid  displag  tha  tills  of 
tho  parant  oblaotlos  and  tha  osar  wovld  sntar  tbs  iaasdiata  daseandants 
In  tha  anhanood  osrsien,  tha  sans  information  is  askad  (or,  bot  throogh 
a  troa  diagram  whars  tha  osar  inpots  tha  titlo  of  tho  daseandants 
(Figaro  ().  As  ean  ba  ssan  in  Figors  (a,  tha  parent  obiaotifo  is  at  tho 
top  of  tha  wiring  diagram  with  a  bos  (or  tha  first  dasoandsnt.  As 
immadtata  daseandants  ara  addad,  now  beaos  ara  drawn  awaiting  inpot 
(Figora  db.el.  Vhan  no  mero  daseandants  ara  to  ba  addad,  tha  program 
asks  (or  daseandants  of  tha  first  sob-obiaet tra  (Figure  dd),  and  so  on. 
Again,  tha  wiring  diagram  schema  was  used  to  proaida  a  setting  that 
weald  ba  eenfertable  to  tha  osar. 

for  entering  worth  aalaas,  tho  original  version  of  DASB  appraised 
the  user  of  tha  praaloas  altarnatiaa  aaloas  of  tho  attribute  and  asked 


(or  tha  new  Inputs.  This  method  of  input  is  net  bad,  aspaeiallv  whan 


wolth  (vnolioAB  to  tr»n«fotm  •  mbbihb  taek  as  /illtts  ant  haata 


Int#  wartk  valaas.  Hottaaar,  Mkan  a  diraot  wattk  aatlaata  naada  ta  ba 
•ads  (at  an  attrlbata.  a  atsaal  oempatisan  can  ba  nsatal.  Kanes  tha 
dlsblaf  skawa  In  riqata  7  was  davalapad.  Aa  ean  ba  saaa  In  tha  ligara. 
(ka  sattant  aalaa  a(  (ha  altaraativaa  ara  praaantad  both  nnnatiaally  and 
la  bar  dtapk  lataat.  Tha  asar  than  lapata  tha  saw  aalaa  In  tha  baa  at 
tha  battaa  at  tha  aaraan  and  span  aanplattan.  tha  oenpatar  eenvaita  tha 
antrp  inta  a  bat  and  plaaaa  It  andar  tha  MCV  VALUES  araa.  In  ths 
al tatnat its ' a  ealat.  Thaa  tha  nnaartoat  inpat  aalaaa  ara  transfetBad  and 
apallalir  diaplayad  as  an  aid  in  talaa  intarpratatian. 


VALUE;  AiSOKT  BiACK  EillT  KIEIT  <C8C> 
KKK  1  1  I  SURIVIABLE 

OLD  VALUES  NEV  VALUES 

□Do 

ALTERMATtVC 
OLD  VALUE 
NEV  VALUE 


ripata  7  Attiibata  Value  Input  Dleplay 
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AddHtonil  8«nam*ltT  Wodnl* 


Tht  third  arta  Ineorporatad  into  tha  OASB  program  waa  ta  pratida 
additional  oapabilltp  in  tha  Intaraetlaa  aanaititltp  aaalpaia.  Tha  ohiaf 
adaantaga  of  tha  k/iginal  DASS  waa  tha  foot  tha  aanaitlvitp  analynla 
aonld  ba  dona  in  a  raal>tlma  batia  {that  ia.  whila  tha  aaar  la  at  tha 
eontola).  In  fact,  tha  malar  driao  tor  all  daeition  anpport  npatamo  ia 
to  glva  tha  naar  Immadlata  an.^wara  to  "what  if*  tppa  qn.'ttlona  (Rat: 
4:112.3:31).  In  tha  original  work,  any  obiaetlvo  or  attrlbot?  ot^a  oonid 
ho  variad  on  tho  baaia  of  ita  ovarall  eontribntlon  to  tha  hiararehioal 
ftraetara  (Rat  11:Frogrammar‘t  Mannal :Z«4> .  Tha  ratoltlng  ehangaa  in  tho 
aalna  of  tha  "root*  neda  for  tha  altarnatiaaa  pioaidad  an  indleation  of 
how  aanaltlva  tha  Incombant  boat  altarnatiaa  would  ba  if  tha  oaartll 
"atrangth"  of  a  particular  eblactiaa  aariad. 

Aa  ona  can  aaally  guaaa,  tha  typaa  of  "what  it"  quoationa  oan  ba 
both  Iniinita  in  number  and  aatramoiy  dlffieult  in  ooaplaalty.  Howaaar, 
two  additional  "what  If*  araaa  wora  inaaatlgatad  in  addition  to  tha 
eomulatiaa  waight  modal  praaantad  in  tha  original  and  onhanoad  varalena 
of  tha  DASS.  Thay  wara  (I)  what  happana  to  tha  altarnatiaa  aolaotion  if 
tha  ralatiaa  weight  of  a  particular  noda  ehangaa  aalua  among  Ita 
clblinga*,  and  (1)  what  happana  to  tha  atiarnatiaa  salaction  it  tha 
aalua  of  an  altarnatiaa  ehangaa  for  a  particular  ct  tributa) 

Sanattialta  oi  ilalatlaa  Valoht.  Vhat  wa  ara  aiamining  ia  tha  ohanga 
in  altarnatiaa  aaluaa  at  tha  "root"  noda  baiad  on  a  change  of  a  ralatiaa 


If 


weight  •  epta  eaywhere  la  tha  Itaa.  Nata  that  tha  *roat"  aa<a  ia  tha 
afatall  akjaetlva  af  tha  tcaa  atraatara. 

la  parlatalng  tha  aatlyata,  wa  aaad  to  look  at  hew  the  aalaai  e(  a 
aada  la  ealealatad.  Nata  that  fat  aaf  node,  tha  valaa  af  aa  altaraaklaa 
far  that  aada  la  jaat  tha  aaa  of  tha  predaeta  of  each  luadlata 
daaaaadant  altataatlaa  valaa  and  Ita  ralatiaa  weight  at: 

VhLUEfPARENT  NODE)  -  ^  RELATIVE  VEICHTtDEBCENDENT) *VALUE(DEBCENDBNT> 
all 

iMadlaia  til 

daaeandaata 

Thee  wa  aaa  aay  that  a  ehaaga  In  tha  relative  weight  of  aap  node 
will  aaly  alfaet  tha  value  of  tha  paraa*  aeda.  la  addition,  note  that 
tha  valaa  of  any  node  la  only  dapandent  on  ita  own  iaaedlata  daaoaadaata 
and  net  on  tha  relative  weight  of  tha  node  Itaalf.  Tharafora,  In 
aaaalning  a  change  of  tha  relative  wiaght  of  a  node,  the  naw  alternative 
valnea  of  Ita  parent  need  to  be  ealonlated  and  labatitated  for  tha 
ineanbant  valoee  of  tha  parent.  Thie  aobatitntlon  will. then  affaet  tha 
valaa  of  tha  "rowt”  node. 

Sabctltatien  of  tha  new  valoaa  Into  the  ‘ro-'t*  node,  fortunately  la 
at rai ght -forward .  Note  that  the  valaa  oontribation  of  any  node  to  tha 
'roof  node  ia  iaat  the  predact  of  ita  vulue  naltiplled  by  ita 


eonolativa  weight  or; 


I 


K0DE*8  CONTRtIUTION  TO  THE  ROOT  NODE  -  CUMULATIVE  VEICKTINODC)  • 

VALUE  (HOIiE)  lai 

lino*  th*  oasalttlv*  weight  of  th*  pttoni  I*  anohtngttf,  Iho  ebang* 

In  th*  **la*  of  th*  p«r*nt  e«n  b*  addad  t*  th*  "root*  nod*  or: 

NCV  VAlUEtROOT  MODE)  -  OLD  VALUEtROOT  MOOD  • 

(CUMULATIVE  VEICHT(PARENT>  •  OLD  VALUE! PAREMT) >  a 
(CUMULATIVE  VElCHTt PARENT)  •  NEW  VALUE ( PARENT) > 

Ill 

A  qoaotloa  hor*  trio**  tt  to  hew  to  dlotrlbst*  th*  rentining 
ralttlv*  weight  to  tho  nedr'o  olbllng*.  An  arbltraty  role  was  »ad*  to 
keep  th*  rrlatlv*  weight*  el  th*  alhllagi  at  th*  **••  prepertlen*  a*  wae 
In  th*  ineanbont  altoatten.  For  oaanplo,  lot  a*  ha?*  thro*  eb)*etl** 
node*  A,  B,  and  C.  Lot  otch  o(  the**  obleoti?**  ha?*  the  relatt?* 
weight*  ol  0.7,  O.I,  and  0.1  r**p*eli?*lr.  If  w*  ohang*  th*.  lelati?* 
weight  ol  A  fiea  0.7  to  O.t,  then  nod*  B  will  h*?*  a  relati?*  weight  of 
0.113  and  nod*  C  will  ha?*  a  i*lalt?*  weight  of  0.0<7.  If  w*  ?*clad  nod* 

A  froa  0.7  to  O.d,  nod*  B  will  ha?*  a  rolati?*  weight  ol  0.Zi7  and  node 
C  0.111.  Note  that  the  ratio  of  the  weight  of  B  to  C  i*  unchanged  in  all 


Thu*  th*  oeerall  proeedur*  in  eitalnlng  the  effeete  of  a  change  in 
a  relati?*  weight  of  a  gieen  node  on  the  "root”  node  is: 

(1)  Pick  a  new  relati?*  weight  of  th*  nod*  to  be  ctanined. 


I 

{ 

I 


(3)  R»dlitrlbat«  tha  raaiinlng  ttlall**  waifhta  (that  la  ana 
atnaa  lha  ralatifa  plekad  in  atap  (1>>  aaaag  tha  naRa'a 
aibllnga. 

<31  Raoaloaiata  tha  valaa  at  tha  neda'a  parant  oaing  tha  naw 
talatlaa  walghta  aalaetad  In  atapa  (1)  and  (2)  aaing 
aquation  til.  Heta  (hat  tha  aalaaa  at  tha  nada  and  Ita 
Blblinga  ara  unahangad. 

(4)  Sobatit'-ta  tha  naw  aaioa  at  tha  parant  nada  in  plaea  at 
ita  old  aalua  at  t)  '  ‘‘toat*  nada  oaing  aquatian  (II, 

Sanaitiaita  at  httributa  Valaa.  Tha  ebjaetlaa  in  thia  aanitiaitp 
rnatpaia  ia  to  aiaaina  tha  attaet  of  aarylng  an  attributa  altarnatlaa 
aalJo  on  tha  "root*  nada. 

In  thia  anatpaia  neta  that  aarplng  a  aaloa  ot  an  altarnatlaa  doaa 
not  attaet  tha  aalaaa  at  any  othar  altarnatiaaa  ( indapand,. -.:a  anang 
al tarnat i«ea) .  In  addition,  noto  that  changing  aalaaa  deaa  not  attaet 
tha  traa  atraotura  in  aithar  *he  euBalatiaa  or  ralatiaa  waighta. 
Tharatara,  a  ehanga  in  tha  'reet*  nada  can  oaoor  only  for  tha 
altarnatlaa  aaritd  and  than  by  tha  aaeant  ot  the  aanalatiaa  waight  ot 
tha  attr'bata  or; 

HEW  VAtUEl ALTEnNATIVE,ROOT  NODE)  -  OLD  VALUt : AL7ERNATI VE , ROOT  NODE) 

CUr.JLATlVE  VE  I  OHT(  ATTRIBUTE)  • 

INCUMBENT  VALUE  ( ALTERNATI VE . ATTR I  BUTE ) 

CUMULATIVE  VEICHT( ATTRI BUTE )  » 

NEV  VALUE  (ALTERNATIVE, ATTRIBUTE)  t41 

Note  that  aatying  tha  aalua  ot  an  aitarnitlaa  ior  in  attrlluta  only 
iffaetn  tha  allot  ot  tht  "root"  node  (or  that  iltitnitlaa  ind  tha  ailuti 
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of  tk*  "root"  nod*  tot  «lt  otktt  *ltorn»tiv*»  or*  onehtngtd. 

Thu*  th*  prceodnro  in  otaaing  th*  oftoet*  of  changing  an 
alt*tna(i««  «*la*  fox  a  g‘.«*n  attrlbut*  1*: 


(tl  8*l*ot  a  now  valuo  of  th*  attrlbot*  for  a  gi**n  altarnati** 

<Z)  Calonlato  tlio  now  oatua  ot  th*  "root*  nod*  for  th* 
glvan  altarnati**  u*lng  aqaatlon  Cdl.  All  other 
altotnatlT*  tala**  for  th*  'root"  nod*  will  roaaln 
■nobangod. 
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Th*  (ir«t  problaa  dtalt  with  d«t*rainlng  tht  beat  prodaotlon 
taehniqo*  to  doatlop  tritloa.  Tht  groap  ctodflng  tht  preblta  wta  anaatt 
«•  to  which  of  foar  altcrnitivt*  (3  difttront  aodllteationa  ot  a  now 
faeilitj)  woQld  bt  boat  baatd  on  atatral  eenptting  objtetivta. 

hlttt  coat  dlaeaaaton,  tht  groap  dtoidtd  that  tht  prebita  eeald 
btat  bt  dtoidtd  ating  tht  worth  atataaatnt  prootdort.  Thtp  dtoidtd  on  an 
hitrarchieal  atroctort  ahotm  in  Figort  I.  Baatd  on  thia  partioniar 
atroetort.  tht  groap  dtvtleptd  wtighta  and  valnta  ior  alt  applicablt 
nodta.  ht  that  point,  tht  hitrarohieai  ofataa  waa  anttrtd  into  tht  DASS. 
and  tfalaattd. 

Tht  rtaaiting  ?alat  for  tht  ottrali  ebjtetiac  (BEST  HETHOD)  ia 
ahown  in  Figaro  V.  The  (igott  thowt  a  oonaol idat ion  of  all  nodta  into 
tht  total  lint  in  tht  figure. 

Bated  on  theft  reiulta,  queationa  were  railed  regarding  the 
aenaitifitr  of  each  a ub-obf eet ieta  iaBedtatelf  deecendent  to  the  overall 
obfaetivo  nanely:  coat  (COST),  produotion  nethoda  (PROD  KCTH),  teohnioal 
riak  (TECH  RISK),  time  (TIKE),  and  public  reaction  (PUB  REACT). 


Tritium  Production  Tree 


BC8T  HETHOO 
FACTOR 

IM-CORE 

OUT-CORE 

SKI ELD 

MEW  PLAKT 

COST 

77.00 

44.03 

07.43 

43.00 

FROO  nCTM 

33.00 

33.40 

31.43 

100.00 

TECH  RISK 

75. f) 

77.75 

71.40 

00.40 

TIKE 

S).7S 

03.33 

74.33 

24.00 

PUB  REACT 

43.20 

41.20 

43.73 

50.10 

TOTAt 

44.34 

70.40 

41.34 

74.71 

figar*  t  Retails  let  Tritioa  PrednetioB 


That  «  ttutltltllr  tnalrslt  on  Iht  ennolttlvt  weight  were  eondaetetf 
vtlng  the  DABS  pregrea  for  etch  el  these  nodes. 

The  resslts  of  t*'*  sensitieltT  enalTsls  Indtoeted  that  ehanglng  the 
eaphasis  on  eest  .t'a  '.Sd  to  Q.SO;  or  prednetlon  (aeteis  froa  0.4)  to 
4.40;  or  tlae  (tea  0.14  to  0.20  ohanged  the  resnlt  of  the  best 
altetnalleo  Itoa  a  new  plant  to  one  ol  the  aodltloatlons.  However, 
changing  the  eaphasis  on  tsehnloal  risk  or  tlae  ever  the  entire  range  ol 
enanlatlve  weights  tor  these  sob-obleetl ves  did  not  alter  the  seleotlon 
el  the  best  alternative.  Theretore,  based  on  the  sensitivity  ol  the  best 
selntlen,  espeelally  with  regard  to  cost,  predaetton  lectors,  and  tlae. 
additional  analytical  Investaent  should  be  aado  to  Insure  the  aooor’aey 
ai>^  stability  el  the  entered  weights  and  values. 

the  better  ol  two  new 
The  teaa  studying  this 
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p«rtieai«c  id«atifi*d  two  eeapctlnf  •«b-objaetl*«i  and  tbartfect  daeldad 
to  worth  oosoaoKont  ?ia  tho  DASS. 

Aftor  dltottoolng  tho  problom,  tho  otsdy  to««  dovolepod  tho 
hiororohieol  troo  otroctaro  ohown  la  Figaro  10. 


BEST  SYSTEM 


EFFECTIVE 


TIME  ON  TGT 


TGT  NEG 


Figaro  10  Adooaeo  Voopoa  Sgotoa  Troo 

Itttd  oa  thii  otraetaro,  tho  too*  thoa  dotoraiaod  the  oppreprtato 
woightf  aad  oolaoo  oad  oatorod  tho  doto  lato  tho  DASS  program  with  tho 
rooolta  ohowa  la  Figaro  11. 


BEST  8TSTCH 

FACTOR 

STSTEN  1 

SYSTEM  2 

COST 

OS. 00 

53.00 

EFFECTIVE 

00.00 

71.5 

TOTAl 

72.00 

(0.70 

I 


I 


••'Bsitiflty  of  tho  boat  altatnativa  <SfBta«  1)  if  tha  waight  of  eoat 
('.:0ST>  vaflad.  Ualng  tha  O&SS,  tha  aanoltlvlty  analyaia  ahowai  that 
ttyataa  2  **eald  ba  prafattad  if  tha  eoat  Mara  to  ba  radaoad  la  laportaaao 
froa  0.40  to  0.20.  Thoa  additioBal  affott  to  forthat  daflao  tha  walghta 
aaad  ia  thla  atrootara  aay  not  ba  frnltfol. 

An  additional  gaaatlon  waa  taioad  aa  to  tha  affaet  of  varying  tha 
ralativa  iapertanea  of  tiaa  on  target  (TIHI  ON  TCT)  to  ita  aibling, 
nnabar  of  targata  negated  (TCT  NEC).  Tha  taeolto>  oaing  tha  OASS, 
indicated  that  Syataa  1  tvonld  ba  tha  prafatrad  altarnativa  ragardlaas  of 
what  tha  ralativa  inportanea  waa  between  thaaa  two  nodoa.  Tharatora, 
fnrthar  raiinanant  of  thaaa  waighta  weald  not  ba  naanlngfol. 


V  Cowglntton*  n>< 


H«ar  oblaotl***  war*  p«ria«4  in  thin  ri»»«reh.  That*  obtnntltnn 
wtra  tbn  laplaanniatlon  of  tht  OASS  on  •  aieroeeapnitri  tha  naa  of  .or 
aoapatat  praphlea  for  Inpot  and  outpot  dlaplaya,  and  tha  addition  of 
aanaitiaity  analysia  nednlaa  in  tha  DAS&  itaalt.  Thaaa  obiaotivaa  will 
ba  addroaaad  indiaidoal ly .  At  tha  oonolualon  of  thaaa  eea*anta«  a  Hat 
of  raeaaaandad  aatanaiona  to  thic  thaaia  wilt  ba  praaantad. 

Tbo  flrat  ooaolvaion  that  oan  ba  drawn  la  that  tha  OASS  oan  ba 
adaptad  to  a  aleroeoapntar  inoiodlng  ooapatar  praphiea.  Prior  to  thin 
work,  OASS  waa  iaplaaantad  on  a  aiorooeapntar ,  hot  wan  onabta  to  ana  tha 
aleroaaapatar ' a  praphiea  eapabllity.  Thia  work  iaplaaantad  tha  OASS  and 
waa  abla  to  provida  yraphlea  aopport.  In  addition,  optlona  not  a?allabto 
in  tha  Blorooonpatar  proflraa,  dlaplaylnp  a  noda  and  pronlnp  tha 
hlararehleal  trao  wara  inatailad  vndar  this  anhanoad  oatalon  at  tha 
OASS.  Thaaa  aeoonpl iahnanto  wara  priaarily  doa  to  tha  oaa  of  a  ooapilar 
lanyuaya,  PASCAL,  which  anablod  tha  prograa  to  bo  aiaontad  in  a  a«oh 
oaallar  aaaoty  than  tha  provlooa  aorolon.  in  addition,  tha  aaa  of 
aagaantad  proeadorat  anablad  tha  prograa  to  b«  aaaootpd  aaeoaaafoily 
aran  thoogh  tha  program  waa  aooh  larger  than  tha  actual  ooapotar.  aaaory . 

A  aacend  eonoloaien  la  that  eoapotar  graphiet  deat  anhanee  the 
outpot  el  tha  OASS.  Color  graphica  provided  additional  vltual  anphaala 
to  theta  Itgnrae  ditplaytd  in  tha  original  varaion  and  naw  inalghta  to 
thoao  graphiet  aedolaa  added.  The  ate  of  colored  bare  in  many  dlaplaya 


? 
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allow  tbo  ottt  to  iatotprot  noaboro.  ot  •  glaaeo:  a  lob  gtapbloo  doaa 
boat. 

Tbo  third  oonolaalea  roaohod  lo  that  oootltloltp  analpoao  aboal  a 
nodo'a  rolatloo  wolgbt  or  aa  altornatloo  attrlboto  oalno  oaa  bo 
aoooapllobod.  la  iaet<  tbo  aonaltloltp  aaalpooa  in  tboao  aroaa  woro 
lalrly  atralgbt  forward.  Facts  that  aado  tbo  probloa  straight  forward 
wars  tbo  aasaapttoas  of  tho  worth  assoasaont  aodol  ooaearalng  llaaar 
addltisltF,  attrlboto  saloo  ladopoBdoaoa.  and  constant  aarglaal  rata  of 
sobstltotloB  (Rof  14:1*-Z0). 

Vhilo  this  work  aada  adsanooaonts  in  ooabinlng  tachnologlos 
rolosont  to  dootsioa  analFsis,  aoch  forthor  work  noods  to  bo  dona.  Floa 
areas  aro  roooaaondod.  Thof  ara: 


•  Craatlng  worth  saloo  fonotiens  to  translcra  asasoros  Into 
worth  saloos.  Tbo  corront  pregraa  only  accopts  worth 

f a  loos. 

■  Enhancing  graphical  displays.  Additional  graphics  oeold  bo 
sddod  to  the  pregraa  in  tho  area  of  aolti-nodc  displays. 

•  lapreslng  nods  rotsrsneo  noaonclatoro.  This  could  bo 
dona  by  otaalning  ths  aarits  of  ths  nods  reftrtnoo  nuabor 
tystoa  used  to  identify  a  particular  node  as  oppossd 

to  possible  user  oriented  aethed  (such  as  the  title  of  the 
sodas  thaaselees). 

■  Cstending  the  sensitivity  analysis  to  two  or  aore 
oblsotivosfvalues  and  provide  graphical  support. 

•  tsaains  the  aerits  ot  audio  inputs  and  outputs  In  tho 
OASS. 


In  eonolusien,  deeision  analysts  is  ooaing  of  ago  and  now 
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tteknelegltt  f«ek  4*  itietoeoapvttra  and  eelor  graphie*  art  baeoalnf 
taaklly  avallabla.  Tha  fntara  holds  a  desblt  ehallsngo  for  thoso  wfeo 
daro;  to  ftovido  answors  to  goosttoiio  which  ato  ooaploa,  sagat.  aad 
dlfftoalt,  and  to  prooont  thoso  anowars  in  Iho  aost  asaningfal  wap 
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Not#  -  the  glotterf  will  refer  to  the  following  etanple 
tree  hlorarchg  to  denenetrete  ooso  of  the  coneepte  defined. 


A  A 

I  I 


.... 

AA  — 

.  AB 

1 

1 

1 

AA 

Al 

AAA  — 

.  AAB  AAC 

1 

1 

1 

•  «  «  • 

AAAA  . 

AACA 

1 

1 

1 

AAA 

AAA 

AAC 

t 

I 

AAAA 

AAZA 

(treoetraotare)  (datystrootore) 


The  Sanple  Mierarohy 


backllnk  -  thle  la  a  data  itruetcre  concept.  The  node  which  ptooOdoo  a 
node  In  the  data  ftraelore  le  backllnked  to  that  node.  In  the 
aaanple,  nod*  (kA>  1*  the  backllnk  te  .node  (AB>  and  node  CA) 
If  the  backllnk  to  node  (AA>. 

branching  node  -  a  nod*  (or  ebl*etl*o>  which  hat  at  loaat  on* 
daeeendent  . 


cell  (or  nod*  record)  -  refer*  to  the  block  of  data  aeroelatad  with  a 
nod*.  OASS  Of**  cell*  to  etor*  the  pointer*  and  the  data  for 
each  nod*.  The  pointer*  etored  are  the  downlink  (.olnter,  the 
otoaelink  pointer,  and  the  backllnk  pointer.  In  addition 
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1  (eonti 


Inforatlien  ralatlng  to  tho  nod*  onoh  at  tho  nodo  digit,  tho 
rolativo  wtlght,  th#  eoaolativo  wolght,  and  ail  altarnalivo 
«al«aa  ata  loeatad  in  a  eali. 


ehildran  -  thin  in  a  eenoapt  of  hiararehias.  Tha  childtan  of  a  neda  ata 
tnoaa  .''odas  whioh  ara  on#  laaal  down  from  that  noda.  in  tha 
aaaapla,  nodaa  (AA,  AB>  ata  ehildran  of  noda  (A)  and  nedaa 
(AAA, AAB.AAC)  ara  ehildran  of  neda  (AA>. 


eteaallnk  -  thla  la  a  data  airnetuta  eoneapt.  Tha  firat  albling  nada 
whieh  la  addad  aftar  a  noda  la  that  noda’.a  eroaallnk  neda 
(ereaal Inkad  to  thai  noda).  In  tha  aianpla,  noda  (AB)  la  tha 
eroaaltnk  to  neda  (AA)  and  noda  (AAC)  to  tha  eroalinfc  to  noda 
(AAB) . 


enaalatlaa  waight  •  ihia  la  tha  weight  of  a  noda,  ralatlva  to  tha  root 

neda.  Thla  la  a  aatauta  el  the  eenltibntlen  e(  tha  neda  te  the 
antlra  hlerarehieal  atrnetora.  Tha  cenelatlfa  waight  la  agnal 
te  tha  preduet  of  tha  ralatlaa  waight  of  tha  noda  and  tha 
euaalatlTa  walg.ht  of  tha  parent  (tha  eoanlatlaa  weight  of  th. 
*teot''  noda  la  unity). 


data  noda  (alae  attribute)  -  a  noda  which  haa  neda  daacandanta. 


daaeandant  -  a  noda  which  eonaa  after  a  given  node  in  tha  hlerareby. 


dapth-flrat  auacoh  -  a  aynthaata  el  data  and  logic  atructnra  conea^ta.  A 
depth-flrat  aearch  travarsee  a  tret  by: 

(1)  adding  new  levela  fi.'at  (If  poatlbia) 

(2)  then  eiaitlng  the  eroaallnk  nodea 

A  depth-flrat  trarerael  of  tha  etaapla  would  *lat  tha  nodaa  n 
tha  following  order: 

A  AA  AAA  AAAA  AAB  AAC  AACA  AB 


level  -  thla  la  refora  to  tha  depth  the  node  la  fion  the  “root"  noda. 

For  eianple,  noda  (A)  la  a  level  I  node:  node  (AAAA)  la  a 
level  <  noda. 


node  -  thla  la  an  alenant  in  the  hierarchteal  o'  data  atroctura.  All  the 
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Cletttry  (e«Bt) 


•iBBtntB  In  Iht  «r«  nodes.  Uith  ttgsrd  to  worth 

•■■tsoatnt,  nodos  otn  bo  ebioctisot  or  ottributo*  dtpondlng  on 
thotr  position  In  tho  troo. 


node  digit  -  Is  tho  nunbor  which  stotos  tho  position  of  s  nods  on  its 
spsn.  In  tho  otsaplo,  tho  node  digit  ot  nodo  XAB  is  2.  Tho 
nodo  digit  of  nodo  AA  it  1.  Tho  nodo  digit  ol  AACA  is  t. 


sods  toCoconeo  nunbor  <NRNI  -  tho  ooctor  which  points  tho  path  through 

tho  troo  iron  tho  top  down  to  *  portioulor  nodo.  Coeh  nodo  has 
a  unique  KRM.  Tho  NRN  is  made  up  ot  nodo  digits.  For  saeh 
loool  down,  an  additional  digit  must  bo  added  to  idontiip  a 
soda.  For  oaampto  node  (AAAA)  has  a  KRM  ot  i  1  1  1 .  Nodo 
(AACA)  has  an  NRN  ot  1  1  2  1.  Nodo  (AB)  has  an  NRN  ot  12. 


parent  nodo  -  this  is  a  ooneopt  ot  hiorarohics.  Tho  nodo  dlroetly  in 
lino  one  level  above  a  node  is  the  parent  nodo  to  that  nodo. 

In  tho  osampla,  nodo  (A)  is  tho  parent  ot  nodes  (AA>  and  (AB). 
Nodo  (AA)  is  tho  parent  of  nodos  (AAA),  (AAB)  and  (AAC). 


relative  weight  -  this  is  tho  Importanea  of  tho  nodo  rotattvo  to  its 

siblings.  Those  weights  have  the  value  between  tore  and  one, 
and  the  sum  of  all  siblings  of  a  partloolar  parent  is  anltg. 


root  (ot  "root”  node)  •  this  is  a  ooneopt  of  hiorarohlos.  Tho  root  nodo 
is  tho  top  most  nodo  in  tho  hicrarchr  and  represents  tho 
overall  objeotivo  ot  tho  hitrarobieal  structure. 


sibling  -  this  is  a  ooneopt  of  hioratebios.  Those  nodes  which  have  the 
same  parent  nodo  are  siblings.  In  the  iiamplo,  nodes  (AA)  and 
(AB)  ars  siblings  as  arc  nodos  (AAA),  (AAB)  and  (AAC). 


span  -  this  is  a  eonoopt  ot  Ricrarchits.  This  term  is  associated  with 
any  given  sot  ot  siblings.  For  eiaaplc,  nodos  (AA)  and  (AB) 
are  on  a  span. 

valoo  -  this  is  a  concept  of  worth  assessment.  Value  is  tho  worth  ot  a 
measure  oi  a  particular  attribute  for  a  given  altarnativo. 
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Th*  Daeltien  Analytit  Support  SpttOM  (DASS>  woo  originollf 
doftlopod  by  Brueo  V.  Nerloii  to  ptouldt  uoor  erionttd  ontosatod  oupport 
to  doeltien  analyto*  whoro  a  dotorainistle,  llnoar  additl**,  and 
hittatehioal  doelslon  strueluro  oiisto.  Thi«  tttaion  e(  tho  UASS  was 
spaollieally  wrlttan  ter  usa  on  mtcroeenputarsi  In  partieular,  tha  Apple 
II.  Naehina  raquirananti  ter  running  tha  DAS8  la  tdX  aanory  (Appla  ID 
and  at  laatt  ena  S  1/4  inch  tleppy  disk  dtlsa.  In  addition  to  these 
iunotions  arailable  in  tha  original  DASS  systaa,  additional  teatnres 
hava  baan  addad.  Thasa  taaturas  include  aapandad  sensitivity  analysis 
eapabillty  and  conputar  eeler  graphic  displays. 


Zvatf  toftwata  tool  haa  a  aat  al  oapablllttaa  and  liBilatlona.  Tba 
DASS  la  no  aaeaptton. 

Capabilitlai 

Tha  OASS  la  oapabla  of  analpalng  a  daeiaion  analyala  attnetvra 
whieh  la  datarminialio.  llnaar  addltiaa.  and  hiatatehleal  In  natnia. 

Tha  prograa  allows  for  tha  oaa  to  input  intaraotlvolr  tha  traa 
atruetQta<  ralatiaa  walghta  and  attribnta  aaluaa  through  tha  uaa  of 
fsrloua  prograa  options.  Tha  input  la  anhanetd  through  tha  uaar  of 
eoaputar  ganaratad  graphiea.  Furthar,  tha  prograa  autoaatloally 
caluolataa  tha  cuaulatlva  waighta  of  all  nodaa  (also  known  aa  oollaaptng 
tha  ttaa><  and  datarainaa  tha  ooaposita  valoa  of  tha  'roof  or  orarall 
abfaotiva  noda  aa  wall  as  all  intaraadiata  nodaa  baaad  on  tha  attributaa 
in  tha  traa  atruetura.  Tha  aystaa  also  allows  tha  uaar  to  intaraot lualy 
asoartain  tha  status  of  any  noda.  In  addition,  data  ara  graphioally 
dlsplayad  and  ineorporata  oolot  for  quick  data  eaaBination  and 
aualuation. 

Tha  Boat  iBpertant  fiatura  of  tha  DASS  ia  tha  ability  to  eondnot 
intataetica  scnaitirlty  analysts  froB  a  variaty  of  parapaet i tea .  Tha 
flrit  parspaetift  ia  with  ragard  to  tha  changing  of  tha  ouBulatifo 


waight  of  a  noda  to  the  oacrali  hairarohical  atruetura.  Tha  second  la  to 


t*4lvatt  th«  aff«et  on  th*  t«l*otien  of  Iho  boot  altotnotloo  gioan 
gortabatle  of  tha  talaliaa  waigbt  of  a  noda  aaang  ita  albllaga.  Tha 
final  paia,  <otl«a  ia  to  tiaalna  tha  affaet  on  altarnatiaa  aataetto* 
baoad  on  ohangaa  in  «alaa  fot  a  gioan  ayatan  attribnta. 

tint  tat  1 ena 

Thara  ata  aaoaral  llaltatlona ' that  ara  aaaoolatad  with  thia  ayataa. 
Tha  liaitatlona  ata  aaaooiatad  with  both  tha  nodal  balng  tBplaaantad  and 
tha  aaehina  on  whieh  tha  aodal  ia  baing  iaplaaantad. 

Ona  aodal  liaitation  ia  that  tha  anttiaa  fot  tha  atttibnta  aalaaa 
auat  ba  in  tataa  of  wotth.  That  ia.  tha  napping  of  tha  atttibnta 
aaaantaa  to  tha  worth  aalna  haat  attaady  takan  plaea. 

Anothar  nodal  liaitation  ia  in  tha  baale  aaanaptlont  of  tha  linaat 
addltlva  fnnotion  naad  in  tha  aodal.  Thaaa  aaauaptlona  ata  atttibnta 
nalna  indapandtnca  and  aarginal  rata  of  anbatitntlon.  Thaaa  aaanaptiona 
ata  aapnolaliy  ciitioal  whan  eendveting  aanaltlalty  analyaat  whan  latga 
daaiatiena  ata  aada. 

An  additional  liaitation  with  ragatd  to  tha  attrlbata  aalaaa  la 
that  thay  all  aaat  follow  a  "aora  la  battar”  phlloaophy  (that  la,  tha 
hlghar  tha  aalua  tha  battarl  ot  a  "laaa  ia  battar*  phlloaophy  (tha  lowat 
tha  aalna  tha  battar). 

Hachlna  llaitatioiia  ata  dua  to  tha  aaaoty  conatrainta  of  tha  Appia 
ayataa  (ut  any  aicroprocaaaot  ayataa  for  (hat  aattar).  That  tha 


following  raatrietiona  ahould  ba  obaatvad: 


MAIinUN  NUMBER  OF  K3DEB:  100 


..  HAXtnun  NUMBER  OF  LEVELS:  S 

0 

MAXIMUM  NUMBER  OF  SYSTEMS:  S 
MAXIMUM  NUMBER  OF  NODES  ON  A  SPAN;  S 

In  nSdttien  to  than*  "oparatlonnl”  linltatieni,  that  la  Ilnltationn 
whan  rnnnlns  tha  progrtn.  thata  ara  othar  Ilnltatiena  oenoarning  tha 
nnabar  of  aaparata  data  aata.  For  tha  OASS  program  onlp  tbroa  (S>  data 
•ato  oan  ractda  oonoorrantlp  with  tha  DASS  program  whan  running  a  olngla 
dlak  apotam.  If  mera  than  a  alngla  dink  ofotam  la  uaad.  tha  aaoond  dtak< 
whtdh  eould  ha  ooad  aa  strlotlp  a  data  dlak,  oan  oontaln  up  to  tl 
ooparato  data  aata.  aaeh  aat  maattng  tha  nnmarleal  limtta  apaotfiad 


Th*  t«r«  ’inpat**  r«f«r«  to  all  data  which  la  pnt  into  tho  program. 
Inpat  eoatf  from  two  iooreoa:  (1)  ator't  intoraetivo  roapontoa  to 
program  qaaotiono  tprompto),  and  (11  pravioualp  ontorod  and  atorad  data 
(tom  dlak  filoa.  Whan  DASS  rtqolraa  any  tnpot  (torn  tho  oaot  It  will 
wrlto  a  prompting  moaaago  to  tho  oonaolo. 

Program  Control 

Tho  program  ia  oontrollod  by  aaor  roaponaoa  to  qnaatiena  or  by  oaar 
aoiaotion  (rom  a  mano.  Saloetiona  art  madt  in  ont  o(  aaaaral  waya;  (1) 
going  a  thrco  eharactar  anamenio.  eonoluding  by  daptaoaing  tha  RETURN 
koy  (aolooting  a  major  option),  <2>  going  a  ainglc  lattor  to  aaloot  (rom 
a  table  ot  aob-optiono,  (3)  by  proeaing  tho  Y  or  N  koy  in  anawoting 
yaa/no  qgaationa  poaod  by  variooa  optlona. 

Each  major  option  ia  diacocaod  briady  in  tho  following  (lew 
aoetlon  eencotront  with  a  almplt  oiamplt.  Conplate  diacgaalono  art  (ennd 
In  tho  OPTIONS  faction. 

Cena ant  1 ena 

In  tho  difcufflona  to  follow,  all  eomputor  inpgt  and  output  la 
capitallicd,  aactpt  for  output  aatiablo  aaluaa.  altornatiao  liitinga, 


nodt  tofatinoB  numbata,  and  option  namoa,  in  which  caaa  (hoy  art 


•tpat«t«d  31  lasa-thaa  and  graatar-than  aigna  (  (laiia)  >. 

Tarninalaat 

Tkia  piogtaa  haa  aaaa  apaei(!a  tat*a  with  ragard  ta  tba  traa 
alrnetaia  and  alaaanta  within  It.  Thaaa  tarsa  ara  daflnad  balaw.  Tba 
taadat  la  atgad  ta  rafat  ta  bppandia  b  of  tbla  tbaala. 


Ill.  PROGRAM  rtOV 

Th*  fotlewing  dlaeacslen  of  tho  at*  el  DASS  io  bollt  aroand  tho 
klarotchf  shewa  In  Figute  1,  tdiieb  «««■  aloe  used  in  Captain  Morlan'^ 
walk . 

In  the  heirarehT  ahown,  the  qaeatlon  that  la  being  anawerad  la 
"whleh  of  the  aaallabla  agatana  (F-4,  F-IS.  and  F-111)  aheald  wa  dapleg 
to  a  forward  baoof*.  Tho  attrlbnta  that  wa  wl ah  to  datarnlna  la  "tho 
boat  plana*,  whloh  haa  bean  daaoribad  in  tarnn  of  the  rasalndar  of  tho 
troo.  At  tho  point  whan  wa  begin  to  naa  OAS'S,  wa  ha?o  a  atrootora 
(tree),  tentative  walghta  for  each  node  and  valaoc  for  each  altornativo. 
Tho  valoaa  for  each  altornativo  have  boon  nernallaad  to  fall  bstwaon  tho 
valuaa  of  0  and  100  for  aaoh  attribute  (the  bottoa>noat  noda(a)  on  a 
flvan  branch).  In  addition,  tho  valoaa  are  conaiatant.  that  la  to  caT, 
that  the  aitranaa  for  all  nedaa  naan  tho  aaaa  thing  (in  this  oaaa,  alt 
data  nedaa  with  la-'ga  valuaa  naan  that  the  partiootar  attarnativo  la 
vary  geod>  mere  ia  batter)  (Figure  1). 

When  tha  DASS  progran  beglno  evaouting,  OPTION  SCL  (aao  (SECTION  IV 
(or  dataila)  ia  autoaat i cal ly  aaacutad.  Typing  NEW  te  tho  guaatlcn  an  to 
whether  the  file  name  entered  is  a  now  (tie  or  not  will  result  in 
OPTIONS  ATT,  TTL  and  SPA  to  be  autonat ically  eieovited. 

Option  ATT  prompts  the  user  to  enter  the  characteristic  that  the 


attribute  values  will  have.  Any  entry  ste.ting  with  an  R  will  be  treated 


lEV  option  to  lnoa;o  that  tho  tto*  atraetata  Insortod  nador  SPA  (ahovo 
paragraph)  la  what  lo  doairod.  It  varioco  nodaa  noad  to  bo  altbor 
tnoortad  or  dolatod<  tha  optlona  HOD  (tor  adding  nodaa)  and/or  PXU  (tor 
daloting  nodaa)  ahonld  bo  ntad. 

Vhan  tha  naar  ia  aatiatiad  with  tha  traa  atrnotara.  tha  oaar  ehonld 
than  aaaonta  option  SYS  in  ordar  to  antar  tha  altarnatlvaa  (apatana) 
that  aro  to  bo  oenaidarad  bf  thia  traa  atraetnra. 

Naati  tha  oatr  will  naad  to  oua  tha  WC  option  to  inpnt  tha  vtriona 
ralativa  waighta  ot  doaeandanta  on  a  gtaan  apan,  and  to  Input  tha  aalcaa 
ot  tha  data  nodaa.  Attar  antaring  tha  appropriata  waighta  and  raloaa, 
tha  traa  thoold  than  ba  ealcnlatad  in  ordar  to  datarnlna  tha  ralatita 
ranklnga  ot  tha  altarnativai  undar  eonatdarat len. 

Attar  aiitlng  tho  WC  optlon>  tha  oaar  will  nora  than  likaly  want 
to  aianina  tha  raaulta.  Tha  prograa  haa  two  naln  nothoda  to  acoonpliah 
thia.  Thaaa  aro  optlona  DIS  and  NUN. 

Option  NUN  giaaa  a  nonarioal  ravtow  ot  aona  or  all  nodaa  in  tho 
data  atruetora.  Along  with  tha  ralt.tlva  waighta  and  cunulativa  waighta 
el  a  given  node  (and  node  ralaoanoa  nnabar).  the  valoaa  ot  tha 
altarnatlvaa  (aithar  antarad  or  calculated)  will  ba  praianted.  The 
review  can  ba  routed  to  either  tha  printer  or  tha  coneola  (nonltor). 

Option  DIS  givaa  a  review,  but  only  tor  a  apteitled  node  and  that 
node  haa  to  have  dcacendenta.  Intornation  given  in  option  DIS  ia  aimilar 
to  that  in  option  NUN;  however,  option  DIS  givaa  tha  added  option  in 
providing  a  graphical  diiplap  ot  the  node  and  Ita  deacendenta. 


On*  o(  th*  «e*t  Inpoitant  t*p*ot«  of  th*  DAS3  gpitta  is  its 


espsbility  to  pco*id*  sonsiti  .y  mtljtl*.  Th*  sonsitisity  tnalysss 
thtt  at*  tvailabl*  with  this  torsion  of  DASS  allow  th*  tariation  of  tba 
euwolatit*  woight  tor  a  oartteolar  nod*,  th*  variation  of  t.>*  r*latlv* 
woight  tor  a  partioalar  nod*  with  rotation  to  its  siblings,  and  tho 
vr'.iation  of  th*  valu*  of  an  altornativ*  on  a  data  nod*.  It  is  throngh 
soiisitivity  analysis  that  portions  of  th*  tro*  structnr*  oan  b*  singlod 
•vt  tor  furthor  invostigation.  In  addition,  cat*  -aatt  b*  lak»n  in 
porforaing  sonoltlvity  analysis  on  th*  eanolativ*  woight*  do*  to  th* 
natar*  of  th*  holratohy.  That  1*,  all  parts  ar*  llnkod  tegothor.  Chang** 
in  on*  aroa  nay  iapaet  assigned  vatuos  in  appoarontly  onrolatod  areas. 

Another  option  that  is  available  to  th*  user  is  STA.  Tnis  option 
provides  oarrent  data  conearning  th*  tree  structor*  which  is  n»:*ssary 
to  insnr*  against  »se**ding  th*  capao-ity  of  th*  various  data  files 
generated  by  this  prograa. 

Th*  final  option,  and  th*  aost  important,  is  th*  DON  ooaaand  which 
allows  th*  user  to  elegantly  eiit  th*  program.  This  progiaa  sequentially 
eloses  all  open  files  and  returns  control  to  th*  disk  system. 


De I  V  > 1  no  old  files 

Current  iiaitatior.s  of  th*  DASS  system,  oniy  allows  for  three  data 
set*  to  esist  on  a  sirgit  d.rk  (see  LIKITATIONS) .  Thut  the  time  will 
com*  that  th*  user  will  want  to  delete  old  file*  to  make  room  (or  new 
ones.  In  addition,  given  a  very  long  length  of  time,  th*  user  may  forget 


th*  title  e(  (OKt  lilei  tad  weold  then  have  to  leeort  to  gettiag  a  aaw 
dlek  et  re-entering  the  data  filea.  The  fallowing  glvee  a  verg  brief  b«t 
ooBplete  disouscion  ae  to  how  to  renovo  or  gat  the  nanee  of  eld  file*. 

When  la  the  Oitk  Operating  Sgetea  <DOS>  node,  depreae  the  F  key. 

Yen  will  be  in  the  003  node  whan  yon  Jnat  tnrn  on  power  to  the  aaohine 
with  the  DASS  dink  in  the  dink  drive,  or  after  eiiting  the  DASS  progran 
via  the  DON  option.  Thin  will  invoke  the  FILER  prograa  which 
aceoaplinhea  all  dink  operationa.  Whan  aaeented,  the  eontola  will 
dlaplay  a  line  of  oharaet«ra  which  ate  vationa  optiona  available  to  the 
FILER  prograa. 

The  flrnt  option  that  can  be  eaaeutad  in  dona  by  typing  E.  Thin 
invokea  the  direotory  Hat  eoaaand  which  will  diaplay  all  dltkfilea  that 
aro  on  tha  dink.  After  preening  the  E  key.  the  eoapnter  will  renpond 
with  OIR  LISTING  OF  WHAT  VOL  1.  At  thin  tiae  enter  an  aaterlak  (•)  and 
deptaaa  the  RETURN  key.  The  rennita  will  be  alallar  to  that  ahown  in 
Figaro  2. 

Tha  flrat  colnan  Indicatea  the  naaea  of  filoa  currently  on  tha 
diak.  Thoae  filea  which  end  with  SYS. DATA  or  NODE. DATA  repreaent  the 
data  aeta  for  varioua  tree  atruotorea  which  begin  with  the  ttrat  three 
lettera  preceding  SYS. DATA  or  NODE. DATA.  If  the  user  were  uaing  file 
naaea  when  eieeuting  the  DASS  prograa  lean  than  three  lettera,  the 
letters  X  will  be  used  to  fill  in  the  space  between  the  user  entered 
fiienane  and  three  characters. 

In  order  to.  reaeve  a  data  set,  depress  the  latter  R.  The  coaputer 


10 


will  r««^ond  with  REHOVET.  Th«  tt««r  should  thsp  sntst  ths  fils  usas  Ihst 
is  to  lit  rsaessd  <s.g.  XLPSYS.OATA)  snd  eonelods  by  dtprsfolBg  lha 
RETURN  Icsy.  Ths  eoaputsr  will  than  taspend  with  4  ssiifleatlon  asssaga 
and  ths  vssr  should  i>spond  by  daptasslng  Y  for  yas  or  anything  alsa  for 
no.  In  aithsr 


ICE3: 

SYSTEM. APPLE 

32 

2t 

-Jul-74 

t 

Data 

SYSTEM. PASCAL 

St 

4 

-Hay-7> 

31 

Data 

SYSTEM. MISCINFO 

1 

4 

-May-79 

74 

Data 

SYSTEM. FILER 

21 

24 

-May-79 

7b 

Code 

SYSTEM. LIBRARY 

It 

10 

-No  v-tO 

103 

Data 

SYSTEM. CHARSET 

2 

14 

-Jun-79 

149 

Data 

OASS . CODE 

5t 

? 

-Jan-S  1 

ISl 

Code 

ECHSYS.DATA 

1 

27 

-Oot-80 

207 

Data 

ECHNODE . DATA 

23 

7 

-.’an-O  1 

208 

Data 

ALPSYS.OATA 

1 

7 

-dan-Bl 

231 

Data 

ALPNODE. DATA 

23 

7 

•Jan-81 

232 

Data 

BETSYS.DATA 

1 

7 

-Jan>8 1 

2S5 

Data 

BETNODE . DATA 

23 

7 

-Jan-8 1 

2St 

Data 

<  UNUSED  > 

1 

279 

13/13  files.  I 

unused, 

1 

in  largest 

Figura  2.  Dirsctory  Display 


east,  control  will  be  ratorned  to  tha  FILER  prograa.  Note  that  If  data 
sets  are  to  be  raaored,  both  the  SYS. DATA  and  the  NODE. DATA  aust  be 
removed  (e.g.  AtPSYS.DATA  and  ALPNODE . DATA)  IN  ADDITION,  the  user  must 
eseoute  the  K  option  (compress  the  dlsk>  in  order  to  aafce  room  for 
subsequent  files  (the  file  structure  for  this  computer  dictates  that  an 
unused  disk  specs  bigger  than  the  file  sixe  be  available  in  order  to  be 
able  to  >:iaate  a  new  files  under  DASS)  .  The  user  can  do  this  by 


tl 


4«pr*ttlng  lh«  K  kty  «nd  respond  to  the  oubotqatnl  quoitien  with  on 
oolorisk  (■>  and  daproacing  Iho  RETURN  koy.  Another  qnootloa  will  bn 
tnkod  ••  to  whether  all  blocks  are  to  be  eonpraeead  and  the  anawet  la 
tea.  II  the  naer  Inadter tent  Ip  depresses  another  kep.  other  aesaaflo« 
will  oeour.  The  user  at  this  tlaa  la  urged  to  ainplp  depress  the  RETURN 
fcep  and  retorn  to  the  FILER  aenn. 

Attar  aeeoapl 1 ahing  the  desired  taaoeal  operations,  the  asst  ean 
salt  the  FILER  prograa  bp  depressing  the  0  kep  whleh  will  rctnrn  the 
asst  to  the  DOS  aena.  The  naer  ean  then  oseonte  the  DASS  prograa  bp  the 
aethoda  described  pretlouslp. 
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THE  HA IN  MENU 

PROMPT  1;  ATT  DIS  DON  MOO  NEV  NUM  PRU  REV  SEL 
SEN  SPA  STA  SVS  TTL  VVC 
OPTtONt 

SITUATION:  Altar  tha  prograa  hat  baati  inltlaliiad  (i.a. 

aaaeating  option  SEL),  tha  main  aano  will  ba  dltplafad 
Indicating  all  option*  availabla  andar  tha  eatrant  fataien 
of  OASS. 

REO  ACTION;  Enlat  tha  thraa  lattar  option  and  tha  RETURN  kag.  Tha 
conpatar  will  racpond  with  prowptc  accooiatad  with  that 
option.  Entering  anything  al**  will  raialt  in  PROMPT  1 
halng  tapaalad. 


OPTION:  ATT  (ATTrlbota) 


USE;  This  option  is  osod  to  sntor  s  Ubol  for  tho  dseision 

«#hieh  is  boing  osod.  Rotsonsbio  tospensos  trt  'VALUE'  (aors 
is  bsttsc)  snd  'REGRET*  (loss  is  bottsr).  Tho  rosponss 
is  tstor  asod  to  preapt  tho  osot  for  tho  voloos  for  tho 
sltoinstivss  boing  considorod  snd  indieotlng  which  sitocnatiso 
is  tho  host  (highest  or  lowest)  in  the  sensitisity  analysts. 

eeee«te*i*««i  CAUTION  aeeeetteaaeeet* 

1.  ANY  ENTRY  STARTING  WITH  THE  LETTER  R  WILL  BE  TREATED  AS 
REGRET  (LESS  IS  BETTER)  IN  THE  SENSITIVITY  ANALYSIS. 

ALL  CHARACTERS  STARTING  WITH  ANY  OTHER  LETTER/NUHEHAL/  OR 
CHARACTER  WILL  BE  TREATED  A  VALUE  (HORE  IS  .BETTER)  IN  THE 
SENSITIVITY  ANALYSIS. 

••aeeetetttre  CAUTION  eeeetteeeetttee 

PROMPT  1;  ENTER  ATTIRBUTE  CHARACTERISTIC 
(REGRET  OR  VALUE)) 

REQ  ACTION;  Enter  attcibote  characteristic,  ending  with  the  RETURN 

key.  The  entry  can  be  any  length;  however,  only  the  first 


ten  characters  will  be  retained. 


OPTION:  OIS  (DI8pl»y  «  nod*  with  d*«o»nd*nt ■> 

USE:  Thi«  option  will  dlcpiof  tho  Intoraotion  at  a  nodo  In  oltbor 

tabolar  or  graphloal  fornat. 

itattntaatattattaattt*  CAUTIONS  ••••••atatataattaat 

1.  DIRECTING  THE  DISPLAY  TO  CO  TO  THE  PRINTER  VHEN  THE  PRINTER 
IS  NOT  AVAILABLE  WILL  RESULT  IN  A  PROGRAM  FAILURE, 

atattattaattatttttttat  CAUTIONS  a»a**»»aa»ataaatatt 

PROMPT  1 ;  ENTER  NODE  TO  BE  DISPLAYED. . , 

ENTER... NRNf 

SITUATION:  Tho  naar  la  aakad  to  antar  tha  noda  lafaranoa  nnnbat, 

for  a  noda  which  haa  daacandanta.  and  for  which  tha 
diaplay  la  to  taka  plaoa. 

ACTION  REQ:  Enter  tha  NRN  and  concloda  bp  daprtaaing  tha  return  key. 
Entering  a  NRN  which  la  non*atlatcnt  will  return 
control  back  to  the  MAIN  MENU. 

PROMPT  1-A:  NODE  IS  A  DATA  NODE  AND  CANNOT  BE  DISPLAYED 
DEPRESS  RETURN  TO  CONTINUE 

SITUATION:  Tha  NRN  entarad  in  taapenaa  to  PROMPT  1  la  not  a  noda 

with  daacandonta. 

ACTION  REQ:  Dopraca  the  RETURN  key  to  continue  tha  ptogran. 

PROMPT  2;  WARNING. . . 

TREE  NEEDS  TO  BE  (REiCAlULATED 
OUTPUT  VALUES  MAY  BE  INCORRECT 

PRESS  ANY  KEY  TO  CONTINUE 


SITUATION:  Th»  tr««  ■ttsetar*  htt  b«*n  modldad  by  •Itbar  adding 


ACTION  RCQ: 

rsOHPT  3: 
SITUATION; 


or  dolotlag  nodot.  or  adding  «t  dalotlng  altainatlvoa 
and  haa  net  been  ie*eenputed  elnee.  This  naana  that 
the  waighta  and  aaloaa  (or  aana  ar  all  nedaa  nay  ba 
Inaaavrata.  The  display,  hewaaat.  will  not  ba 
inhibited  nor  ean  It  ba  aborted. 

Oapraaa  any  key. 

TIABUIAR  CIRAPHIC 

The  near  la  now  aakad  aa  to  whathar  a  tabular  or 
graphleal  praaantatien  at  the  data  la  daalrad.  Tha 
tabular  (araat  la  ahewn  In  rigura  4,  and  abowa  tha  node 
antarod  in  PROMPT  1  aa  wall  aa  ita  ianadiate 
daaeendanta.  In  addition,  noaarlo  aaluaa  of  each  altarnatlva 
(or  all  nodea  are  Hated  aa  wall  aa  tha  cuaulativa  and 
ralatiaa  waighta. 

Tha  graphical  (oiaat  provldaa  eiailat  infornation;  howaTot. 
tha  diaplay  takea  on  tha  aapaarancc  illoatratad  in  Flgora 
4  with  tha  nunario  valuta  (or  tha  ralativa  and  euaulativa 
waighta  being  dlaplayad  and  the  valuer  o(  the  al ternat ivaa, 
in  bar  graph  (ornat,  being  diaplayed  underneath  tha 
deaeendent  nedaa  and  to  the  right  of  the  patent  node. 

An  a  1 1 erna 1 1 ve / CO  I  or  legend  ie  displayed  on  the  upper 
la(t  hand  corner. 
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ACTION  RCQ;  Pt«ts  tht  T  or  C  kny  for  tho  option  doclrod.  It  T  la 
doproiaod,  PROMPT  4  will  ooont. 


II  C  is  dtprostod,  Figaro  S  will  ba  diaplapod.  Dtproasini 
any  othot  ktp  will  toaall  in  PROMPT  )  baing  rapaatad. 

PROMPT  4:  CiONSOlC  P<R INTER 

SITVAION;  This  proapt  will  oocut  if  tha  T  kap  was  daptassad  ia 
rasponsa  to  PROMPT  3.  This  proapt  dalarainas  if  tho 
roviaw  is  to  sant  to  tha  consola  or  tha  printar. 

ACTION  REQ:  Oaprass  tha  C  or  P  kap  dapanding  on  tha  option 

dastrad.  Tha  output  will  appaar  as  shown  la  Figura 
4.  If  tha  P  kap  is  daptassad.  oontrol  is  raturnad 
to  tha  MAIN  MENU  aftar  tha  data  is  sant  to  tha  printar. 
Daprassing  anp  othar  ka<.  will  raiult  in  PROMPT  4  baing 
rapaatad . 

prompt  S:  PRESS  ANY  KEY  TO  CONTINUE 

SITUATION:  This  prompt  oocurs  aftar  tha  tabular  displap  is  produead 

on  tha  oonsola.  This  causss  a  tanperarp  pausa  so  that  tha 
tho  usar  can  aitmina  tha  data. 

ACTION  REQ:  Aftar  aiSBining  tha  displap,  prass  anp  kap.  Control 
will  ba  raturnad  to  tha  MAIN  MENU. 


lb 


1  3 

COMBAT 

t.'.cTOR  r-«  r-is  r-111 
AIR-AIR  •  30  00  fO.OO  20.00 

AIR-GND  •  30.00  20.00  40.00 

RECCE  •  30.00  13.00  iO.OO 

TOTAL  30.00  40.37  34.20 

FACTOR  <WT)  CUMVT 
AIR-AIR  •  (  .42)  0.24 
AIR-CND  •  (.42)  0.24 
RECCE  «  (.14)  .00 

TOTAL  0.S7 


Th«  4bov»  will  b*  it  T  li  dtprtc««d  in  rcnpeni* 

to  PROMPT  3 

Lina  1  (1  3)  tha  NRN  ter  tha  noda  antarad  in  PRO<iPT  1 

Lina  2  (COMBAT  -)  tha  Ubal  for  tha  noda  antarad  in  PROMPT  1 

Lina  3  (FACTOR  F-4  F-13  F-tli)  litta  tha  haadar  (or  all 

Imaadlata  daieandant  nedaa  and  Hat*  horiaontally  tha 

altarnattva  labal*  trnncatad  to  tiva  eharaetart. 

Linaa  4-i  liata  tha  labala  of  tha  inaadiata  daacandant  nodao  and 
llata  traioaa  (inputtad  or  calculated)  (or  aacb  altornati* 
Tha  actarlak  (*>  liaiad  to  the  right  of  tha  labal 
indicataa  tha  noda  aa  a  data  noda  (tha  bottoa-aoat 
noda  (or  that  branch). 

Lina  7  (TOTAL  30.00  40.37  34.20)  liata  (ha  ralua  of  each 

altrnativa  for  tha  noda  inputtad  in  raaponaa  to  PROMPT  I. 

Lina  4  (FACTOR  (V.  UKVT)  liata  tha  haadar,  again 

for  the  in'  a  daacandanta.  Tha  (VT)  ia  tha  ralatlaa 

weight  ,.aen  ji.ng  (linaa  7-11)  agaiat  aach  othar. 

Tha  Cur\<T  ia  tha  contribctton  of  aach  sibling  (lines 
7-11)  to  tha  orarall  daciaion  atiuctura. 

Lina  12  (TOTAL  0.37)  indicataa  tha  anount  (ralativa  to 

1.00)  that  tha  noda  inputted  in  raaponaa  to  PROMPT 
1  contributes  to  tha  oaarall  decision  structora. 


□  Da  DoD  0=.D 


Th«  4bovt  ieraat  Mill  b«  •••n  if  C  !•  dtpttsid  in  tttpons*  to  PROMPT 

t. 

Th«  p«rtnt  noda  1(  liatad  at  tha  top  with  tha  aaloaa  ealcvlatad 
on  ita  right.  For  aaeh  daaoandant  noda.  ita  aat  of  aaluaa  ara 
liatad  in  bar  graph  foraat  >indarnaath.  Nodas  labalad  with  aatarlaka 
(■)  ara  data  nodaa.  Each  bar  ia  oolorad  oniqu*  a  particolar 

altarnatira  lagand  in  tha  oppar  laft  hand  cornar. 

(RCL  VT)  valoaa  in  paranthaaas  ara  aaluaa  of  aaeh  sibling 

against  aaeh  othar.  For  COMBAT  (the  parant  noda),  its 
ralatiea  waight  is  in  relation  to  othar  nodes 
(not  shown  in  tha  display)  at  tha  parant's  laval. 

CUMVT  indioatas  tha  oearall  contribution  of  tha  noda  to  the 
oaetall  decision  structuro. 


OPTIOM:  DON  (DONa) 

USE;  Thia  if  tha  l«tl  eptlen  atad.  This  flgnala  that  tha 
aaar  it  tinlahad  with  tha  pregraa  and  tha  data  lllaa. 

Tha  prograa  will  aloia  (aavat  tha  iilaa  inoladlng 
appropriata  inioraatlon  oi  tha  tiaa  ttroetura  (nnabar 
ar  aadaa,  naabat  af  la*alf,  aaabat  el  altatnativag,  and  traa 
aeaeraept.  Tha  pragraa  will  tatainata  and  tha  DISC  OPERATING 
STSTEH  aaea  will  ba  dlaplafad. 

attaftffftftattta  CAUTION  «»t»t«e«t»aiit»taa 
(there  are  na  caatiana  aaaaeiatad  with  thia  aptian) 
aaat'.taaatttatae*  CAUTION 

a  • 

PROMPTS:  naaa 


OPTIOM:  MOO  (NODily  •lilting  tr»«  itruetur*) 


USE;  Thti  option  ii  oiod  to  Bodily  tho  tri«  on*  nod*  «t  •  timi. 

Eieh  nodo  iddroiiid  by  node  riiorone*  nombor  (NRK)  ii: 

(1>  oiaiitod.  it  noeoiikty,  ilong  wi  fh  iti  pr*do;<oiieri 
•I  naeofciryi  <Z>  ohingod  in  labol  only  if  it  alrtady 
ofiito. 


CAUTIOUS 

t.  AIL  itRN*  ENTERED  MUST  BEGIN  WITH  1.  IF  ANY  OTHER  NUMBER 
IS  ENCOUNTERED  FIRST,  THE  TREE  STRUCTURE  (AS  KNOWN  BEFORE 
THIS  MODIFICATION)  WILL  BE  PERMANENTLY  LOST. 

2.  ADDING  MORE  THAN  FIVE  NODES  ON  A  SPAN  IS  POSSIBLE 
IF  ONE  OF  THE  SPANS  CONTAINED  IN  THE  NRN  ALREADY 
HAS  FIVE  NODES.  THE  RESULTS  OF  THIS  ARE 
UNPREDICTABLE  AND  MAY  PRODUCE  UNEXPECTED  OR 
UNDESIRABLE  RESULTS. 

3.  ANY  NUMBER  CAN  BE  USED  IN  ENTERING  THE  NRN  REQUESTED 
BY  PROMPT  I;  HOWEVER,  ’F  A  GIVEN  SPAN  DOES  NOT 
EXIST  FOR  A  GIVEN  NRN  LEVEL,  THE  NRN  NUMBER  I  WILL 
BE  ASSIGNED  FOR  THAT  LEVEL. 

4.  THERE  ARE  NO  CHECKS  TO  GUARD  AGAINST  THE  OVERALL 
SIZE  REQUIREMENTS  OF  THE  TREE  STRUCTURE  GIVEN  EARLIER 
IN  THIS  TEXT.  THE  USER  IS  URGED  TO  USE  OPTION  STA 

AT  THE  CONCLUSION  OF  THIS  OPTION  TO  INSURE  AGAINST 
INADVERTENT  SIZE  VIOLATIONS. 

C  A  U  r  I  0  N  S 


PROMPT  I :  ENTER... NRN» 

SITUATION:  Tht  ustr  ii  tskad  to  •nt'-r  th*  nodi  rafirenct  nuabar 

whata  tha  additional  noda  ia  to  ba  ad'Jad,  or  tha  'ibal 
w(  tha  noda  la  to  ba  ehangad. 
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ACTION  RCQ: 


Cnitr  Ih*  NRN  knd  eonelad*  bf  d*prtk«ing  thi  RETURN 


PRONPT  2: 
SITUATION; 


ACTION  RCQ: 


kay.  Dapraaaiag  tha  RETURN  kay  Mithont  any  anlty 
will  laantt  In  control  being  laturnad  to  tha  MAIN  MENU. 

LAIElf 

Tha  ttaar  la  aakad  to  antar  tha  labal  of  tha  noda(i) 
diraetad  by  PROMPT  1.  If  tha  node  already  aiiata, 

Jaat  tha  labal  of  that  aoda  will  ba  changed.  If 
tha  node  diraetad  by  tha  NRN  dcat  not  oiiat,  all 
naw  nodas  eraatad  by  the  NRN  antarad  in  PROMPT  1 
•aill  contain  tha  antarad  label. 

Enter  tha  label  of  tha  nodafa)  and  eoncloda  by 
dapr*eaing  the  RETURN  key.  The  node  labal  aay 
be  of  any  lengthy  howavor.  only  the  first  ten  (10) 
charaetars  will  ba  retained.  Entering  DONE  and  dapiasiing 
tha  RETURN  kay  or  depressing  tha  RETURN  key  without  sny 
entry  will  abort  this  option.  Control  will  be  returnad 
to  the  MAIN  MENU.  If  a  labal  was  inputted  in  respnnea  to 
PROMPT  2,  PROMPT  1  will  ba  repeated. 


OPTIOM; 


NEW  (HEW  d«U  ill*) 


m: 


Thl»  option  1«  astd  to  gonoroto  a  now  trta  atiaetntt. 

•  ithcr  with  th  prttant  fila  (if  (lit  na«t  is  idtntieal) 
or  a  naw  (ila  naaa .  If  tha  flla  na»B  laqnast  bp  tha  preapts 
it  idtntieal  to  tha  lilt  corrantlp  in  uta.  tha  fila  will 
ba  daatropad. 


SEE  OPTION  SEE  FOR  THE  PROMPTS  AND  REQUIRED  ACTIONS 


OPTION:  NUN  (NUMttle 


USE:  This  option  if  ottd  to  gonorato  a  diiplap  of  tho  tree  •troetaro. 

inelndlng  tho  node  roforonco  nonbot>  nod#  labol,  rolatlvo 
wolght.  enaalato  weight,  input  oaluoo  ot  oalculatcd  ralcoo  for 
aaeh  node  and  altornativo. 

tooiooioxttttt**  c  A  U  T  I  ON 

1.  IF  THE  CTRL  AND  A  KEY  ARC  DEPRESSED  S INULTANEOUSLY ,  THE  OTHER 
HALF  OF  THE  SCREEN  WILL  BE  DISPLAYED.  WHILE  HOT  CATASTROPHIC. 
A  BLANK  SCREEN  MAY  OCCUR  WHERE  DATA  OR  MESSAGES  OUGHT  TO  BE 
DISPLAYED.  IP  IN  DOUBT,  DEPRESS  THE  CTRL  AND  A  KEY 
SIMULTANEOUSLY. 

2.  DIRECTING  THE  NUMERIC  REVIEW  TO  CO  TO  THE  PRINTER  WHEN  THE 
THE  PRINTER  IS  NOT  AVAILABLE  WILL  RESULT  IN  A  PROGRAM  FAILURE. 

tottoototitotott*  C  A  U  T  I  ON  » t » to t e t t t»» a t » » t 

PROMPT  1:  A(LL  S( ELECT 

SITUATION:  Thie  proapt  detoraino*  if  tho  ontiro  troo  ii  to  bo 

rooiewod  (ALL)  or  if  only  a  ooloctod  node  ic  to  be 
reviewed  (SELECT) 

action  REQ:  Depress  the  A  or  S  key  for  the  option  desired.  If  the 

the  A  key  is  depressed,  the  rms^ea  will  respond  with 
PROMPT  2.  If  the  S  key  is  depressed,  PROMPT  1-A  will 
appear.  Any  other  key  will  result  in  PROMPT  1  being 
repea  ted 

PROMPT  l-A;  ENTER..  . HP.NI 

2S 


SITUATtDM; 


ACTION  REQ; 

PROMPT  J; 
SITUATION: 

ACTION  REQ; 

PROMPT  3; 

SITUATION; 


ACTION  REQ 

PROMPT  i : 


Tb«  S  k»y  has  bssn  dsprssssd  In  tssponst  to  PROMPT  1  sud 
the  user  it  now  asksd  to  Input  tho  nedo  rofatonet  nnahor 
(NRN)  tor  which  tho  nuKOrle  roviow  is  to  toko  plooo. 
Entot  tho  nodo  rctoroneo  nuaber  and  ccnelndo  with  tho 
RETURN  koy. 

CtONSOLE  PtRINTCR 

This  proapt  dotorainos  if  tho  roviow  is  to  sont  to  tho 
eonsolo  or  thi  printor. 

Oopross  tho  C  or  P  k'oy  doponding  on  tho  option  dosirod. 
It  C  is  doprossod.  tho  output  will  appoar  as  in  Figaro  4 
If  P  is  doprossod.  tho  oatpnt  will  appoar  as  in  Figaro  7 

VARNINC. . . 

TREE  NEEDS  TO  BE  (REICALCULATEO 
OUTPUT  VALUES  MAT  BE  INCORRECT 

PRESS  ANY  KEY  TO  CONTINUE 

Tho  treo  stroctoro  has  boon  aodittod  by  oithoi  adding 
or  dolotlng  nodas;  adding  or  doloting  al  tornatlsos; 
or  changing  nodo  weights  or  salvias  and  has 
not  boon  calculatad  since.  This  aaans  that  tho 
weights  and  valuos  lor  soao  or  all  nodes  aay  bo 
inaeeorata  Tho  rosiow.  howosar.  is  not  inhibited. 

Dapross  any  kay 

<ANY  KEY)  CONTINUE  <ESC>  EXIT 


Zi 


SITUATION; 


Vhan  »  (all  pag*  o(  oatpat  it  ptedaetd.  tlthtr  on  th* 


prinltt  et  th*  oontolt,  tht  eatpat  It  ptottd  to  that 
tht  attr  otn  •laalnt  tha  data.  Prattlng  any  kay  will 
aentlnaa  tha  eatpat.  Prattlng  tha  ESC  kay  will  abort 
tha  namatle  tatiaw  and  ratarn  central  to  tha  MAIN  MENU. 

ACTION  REQ:  Oapratt  any  kay  or  tha  ESC  kay  dapandlng  on  tha  aetien 

raqalrad. 

PROMPT  S;  PRESS  ANY  KEY  TO  CONTINUE 

SITUATION;  Dltplay  It  oeaplatad.  Thlt  it  wrlttan  In  ordat  to 
allow  tha  atar  ti»a  to  parata  tha  latt  pagt  e(  tha 
naaarle  raviaw. 

ACTION  REQ;  Pratt  any  kay  to  oontinaa  tha  ptogran.  Tha  prograa 
will  ratarn  control  to  tha  MAIN  MENU. 


BEST  AIRCRAFT 

KODC  REF  NUMBER  LABEL 


REVIEW 


F-4  F>15  r-lll 


REL  VT  CUKVT 


I  BEST  FLAKE 
I  1  AERO 
t  I  1  HICK  ALT 
1  I  1  LOU  ALT 
t  2  SURVIVABLE 
1  3  COMBAT 
1  3  1  AIR-AIR 
I  3  2  AIR-CND 
1  3  3  RECCE 


1.00 

1.00 

47. 

77 

33 

04 

37 

Si 

.14 

.14 

34. 

.30 

31 

.00 

47 

SO 

.30 

.04 

43. 

00 

00 

00 

30 

00 

.70 

.10 

30 

.00 

10 

.00 

33 

.00 

.27 

.27 

SO. 

.00 

00 

.00 

40 

.00 

.57 

.57 

50 

.00 

40 

.57 

34 

.27 

.43 

.24 

SO. 

.  00 

70 

.00 

20 

00 

.43 

.24 

SO 

.00 

20 

.00 

40 

.00 

.14 

.00 

50. 

.00 

10 

.00 

<0 

.00 

Tha  abov*  fotaat  will  ba  taan  in  P  ia  dapraitad  in  tacponta  to  PROMPT 
1.  Each  lina  in  tha  t&bla  eontaina  tha  following  inlotaatlon  (tha 
third  lina  it  atad  at  an  aiampla). 

1)  NODE  REF  NUMBER  LABEL  <111  HIGH  ALT).  Tha  neda 
tafaranea  nnnbat  <NRN)  ia  giaan  for  each  noda,  along  with  that 
noda's  labal. 

2)  REL  UT  <.30)  Tha  wiaght  of  thia  noda«  rolatiaa  to  its 
Blblingt  (1  1  2  LOU  ALT)  la  giaan. 

3)  CUN  VT  (.04)  Tha  onnolatiaa  walght  of  thia  noda  raiatiaa 

to  tha  antira  traa  (ita  contribution  to  tha  top  noda  ealoulatad 
aaluaa)  ia  giaan. 

4)  ALTERNATIVE  LABELS-  F-4  F-IS  F-111  (43.00  00.00  30.00).  Tha 
aaluaa  for  tha  altarnatiaaa  ara  giaan.  Thaaa  art  aithar 

tha  inputa  aaluaa  (If  tha  noda  ia  a  data  noda)  or  ealoulatad 
aaluaa  (it  tha  node  ia  an  innar,  branching  noda).  Thaaa 
ealoulatad  aaluaa  ara  theta  which  tha  uaar  would  enter  if  the 
branching  noda  wart  to  be  replaced  with  a  data  node,  and  tha 
aaluac  entered  aa  uaar  inputa. 


REVIEW 


BEST  AIRCRAFT 
NODE  REF  MUMBER 

LABEL 

REL  VT 

CUMWT 

F-4 

P-15 

F-111 

1  BEST  PLANE 

1.00 

1.00 

J 

BEST  PLANE47.77 

55.04 

37.01 

1  1  AERO 

id 

.14 

4 

0 

AERO 

34.50 

31.00 

47.50 

1  1  1  HIGH  ALT 

.30 

.04 

HIGH  ALT' 

45.00 

00.00 

30.00 

1  1  2  LOW  ALT 

.70 

.10 

LOW  ALT 

30.00 

10.00 

55 .00 

1  2  SURVIVABLE 

-27 

.27 

SURVIVABLESO.OD 

50.00 

40.00 

1  3  COMBAT 

.57 

.57 

COMBAT 

50.00 

40.57 

34.27 

1  3  1  AIR-AIR 

.43 

.24 

AIR-AIR 

50.00 

70.00 

20.00 

1  3  1  AIR-CNO 

.43 

.34 

AIR-GND 

50.00 

20.00 

40.00 

1  3  3  RECCE 

.14 

.00 

RECCE 

50.00 

10.00 

50.00 

Tht  dita  on  tho  loft  oido  of  tho  daohod  lino  will  bo  toon  If  tho  C  koy 
lo  dopriiood  in  rocpenoo  to  PROMPT  2.  In  ordot  to  son  tho  dotn  on  tho 
tifht  sidOi  doproot  tho  CTRL  and  A  koy  at  tho  aano  tino.  Dopiotting 
tho  CTRL  and  A  kop  again  will  rotntn  tho  diaplay  back  to  tho  loft  oido. 

Soo  Fignro  i  for  forthor  inforaatlon. 


OPTION;  PRO  (PRUnt  tr««> 


USE;  Pcvn*  t«  a«»d  to  ttlmlnat*  ttltetta  branehts  Irom  th»  trt*. 

Tht  Dset  ia  gltrtn  two  epilena  lor  pruning:  (1>  ptnnn  a  nnda 
and  all  Ita  daaoandanta.  or  (2)  prunt  calf  tha  doaeandanta 
at  a  noda. 

taa*aaaat*aa«*tt«t  c  A  U  T  IONS  aaaaaaataaaatatatata 

1.  ENTERING  AN  INCORRECT  OR  NON-EZISTANT  NODE  REFERENCE 
NUMBER  CAN  HAVE  CATASTROPHIC  EFFECTS  ON  THE 
TREE  STRUCTURE.  USE  OPTION  REV  OR  NUN  TO  INSURE 
PROPER  NRN  ENTRY. 

1.  A  FORM  OF  TEMPORARY  PRUNING,  WHICH  DOES  NOT  ALTER  THE  TREE 
STRUCTURE  IS  TO  USE  WEIGHTS  OF  0 . 0  FOR  THOSE  BRANCHES 
WHICH  WOULD  BE  PRUNED.  USE  OPTION  WVC. 

natatattaaaattatat  CAUTIONS  tH#»»ataatat»aaaaaat 

PROMPT  1;  NIODE^OOWH  0<0WN  ONLY  EiZIT 

SITUATION:  Tha  naat  ia  aafcad  to  aalaetad  tha  partlenlar  sathod 
al  pruning  tha  traa  atrnatnra. 

NODE'fDOWN  prunaa  tha  noda  antarad  in  raaponaa  to  PROMPT  2 
aa  wall  aa  all  daacandant  nedaa. 

DOWN  ONLY  pronaa  only  tha  doaeandanta  of  tha  noda  aniarad 
in  raaponaa  to  PROMPT  2. 

EXIT  oiita  tha  option  and  raturna  tha  control  to  tha 

MAIN  MENU. 

ACTION  REQ;  Dapraca  tha  N,  D,  or  E  bay  for  tha  daairad  option. 
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Daprttting  th*  N  or  D  ktf  Mill  rosnlt  In  PROMPT  I  on< 


on  to  bo  dltpltrod-  Deprooolng  tho  E  kop  will  roontt 
in  tho  oitt  of  thlo  pteoodnto  ond  rotnrn  to 
tho  MAIN  MENU.  Doptotolng  anp  othor  kop  will 
rosolt  In  PROMPT  1  bolng  ropoatod. 


PROMPTS:  ENTER. ..NRNf 

SITUATION:  Tho  ocor  lo  now  askod  to  ontor  tho  nodo  toforonoo 
nonbor  (or  tho  nodo  on  which  tho  pruning  lo  to 
tako  plaoo. 

ACTION  REO:  Entor  tho  NRN  and  eonelndo  with  tho  RETURN  kop. 


PROMPT  2-A:  TOU  CANNOT  PRUNE  A  DATA  NODE  WITH 
A  DOWN  ONLY  OPTION.  .  . 

PRUNE  TERMINATED  .  .  . 

<ANY  KEY)  CONTINUE 

SITUATION:  Tho  NRN  ontorod  In  roopenoo  to  PROMPT  S  wao  a  data  nodo 
and  tho  D  kop  wa«  dtptoaaod  in  toaponao  to  PROMPT  I . 
ACTION  REQ:  Doproaa  anp  kop.  Tho  program  will  roturn  control 
to  tho  MAIN  MENU. 


MESSAGE  I :  PRUNING  ... 

SITUATION:  This  aaaaago  will  indlcato  that  varioua  pruning  oporatlona 


aro  undotwap.  Additional  porloda  (.)  will  bo  dlaplaptd 
aa  sort  pruning  oporatlona  aro  initiatod  and  eomplotcd. 
At  tho  end  o(  tho  pruning,  control  o(  tho  program  will 
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OPTION:  REV  (REVltw  of  ttraotar*) 


USE:  This  eptien  i*  aitd  to  ptnaral*  a  display  e(  tha  tras  stre  vra 

TRa  neda  rafaraaca  naabar  aed  noda  labal  ata  gisan  for  aaoR 
noda  ravlawad,  which  will  ba  tha  user  aalaotad  neda  and 
all  its  daseandanta. 

atatcatcttacotta  CAUTION  *a»»aaa»i*aaaaaa 

1.  DIRECTING  THE  REVIEW  TO  CO  TO  THE  PRINTER  WHEN  THE 

THE  PRINTER  IS  NOT  AVAILABLE  WILL  RESULT  IN  A  FROCRAH  FAILURE 

taaaattatttitttst  CAUTION  »«»»»»*t«t»»a«aaa 

PROMPT  1:  A<IL  S( ELECT 

SITUATION:  This  preapt  datatainas  if  tha  antira  traa  Is  to  ba 

raviawad  (ALL)  or  if  only  a  salaetad  nods  is  to  ba 
raoiswsd  (SELECT) 

ACTION  REQ;  Dapicss  tha  A  or  S  Icsy  for  tha  option  dasirad.  If  tha 
tha  A  key  is  daptasssd>  the  prograa  will  respond  with 
PROMPT  2.  If  tha  S  key  is  depressed,  PROMPT  1-A  will 
appear.  Any  ether  key  will  result  in  PROMPT  I  being 
rapeatad. 

PROMPT  I -A:  ENTER... NRN) 

SITUATION:  Tha  3  key  has  been  depressed  in  response  to  PROMPT  I  and 

the  aser  is  now  asked  to  input  the  node  relerenoe  nonbax 
(NRN)  (or  which  the  nunetic  review  is  to  takr.  place. 
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ACTION  REO:  Enttr  tht  nod*  rtfttanoft  nii«b*r  and  eanelndt  with  tha 

RETURN  kay. 

PROMPT  2:  CIONSOLE  PIRINTER 

SITUATION:  Thia  proapt  datatainaa  II  tha  taaiaw  ia  to  ba  aant  ta  tha 

aanaela  or  tha  printar. 

ACTION  REO;  Dapraaa  tha  C  or  P  fcof  dapanding  on  tha  option  daalrad. 
Tha  ontpot  will  appaar  an  In  Flgora  8. 

PROMPTS;  WARNING. .. 

TREE  NEEDS  TO  BE  (RE)CALCUEATED 
OUTPUT  VALUES  MAY  BE  INCORRECT 

PRESS  ANY  KEY  TO  CONTINUE 

SITUATION;  Tha  traa  atrootura  haa  baan  aodlflad  by  althar  adding 

or  dalatlng  nedaa;  adding  r:  dalatlng  al t arna t l?aa ; 
or  changing  walghta  and  aaloaa  ol  nodaa  and  haa  not 
baan  oaleulatad  alnea.  Thta  naana  that  tha 
walghta  and  aalaca  for  aosa  or  all  nodaa  nay  ba 
Inaccqrata.  Tha  rcalaw,  hewaaet,  la  not  inhibited. 

ACTION  REO:  Dapraaa  any  key 

PROMPT  i:  (ANY  KEY)  CONTINUE  (ESC)  EXIT 

SITUATION;  Whan  a  foil  paga  of  ootput  ta  proiocad,  cither  on  tha 

prinltr  or  tna  console,  tha  output  it  paustd  so  that 
tha  osar  can  aiantne  the  data.  Ptassing  any  key  will 


contlnca  the  ootput. 


Pressing  the  ESC  key  will  abort 


th«  rftvltw  And  ritnrn  eonttel  to  tho  KAIN  KCNV. 


ACTION  RCQ: 

PROMPT  S: 
SITUATION: 

ACTION  REO: 


Ooprocc  tnf  kof  or  tho  CSC  koy  doponding  on  tho  ootien 
rogoirod. 

PRESS  ANT  KEY  TO  CONTINUE 

Dioploy  it  eonpictod.  This  is  MTitton  in  otdor  to 
Allow  tho  osor  tiwo  to  pornso  tho  lost  pogo  ol  tho 
rooiow. 

Proof  onv  koT  to  oontinno  tho  progtom.  Tho  piogtoa 
will  rottirn  control  to  tho  KAIN  MENU. 


I 

B 

EST  PLANE 

I 

1 

AERO 

1 

1 

1  KICK  ALT 

1 

t 

Z  lOV  ALT 

i 

2 

SURVIVABLC 

I 

3 

COMBAT 

I 

3 

1  AIR-AIR 

i 

3 

Z  AIR-CND 

1 

3 

3  RECCE 

Flguro  S.  REV  Fornot  (or  tho  Conoolc  or  Lino  Printor 


OPTION: 


BEL  (BELtot  data  fila> 


VBE: 


PROMPT  1 : 

SITUATION; 

ACTION  REQ 

PROMPT  2: 
BIT.ATION 


This  option  la  oaod  to  aolact  a  noM  data  tila 

aaatttaattaiaar  CAUTION  »» t »• t a »» » a ta ta 

1.  ENSURE  DISK  NAME  ENTRIES  CONCLUDE  VITH  A  COLON  (:) 

2.  IF  CREATINC  A  NEW  FILE  AND  THE  FILENAME  ENTERED  IS  THE 
SAME  AS  ONE  THAT  ALREADV  EXISTS.  THE  OLD  DISK  FILE  WILL 
BE  DESTROVEO. 

3.  IF  THE  FILE  ASKED  FOR  IN  PROMPT  i  AND  2  DOES  NOT  EXIST. 
A  RESULTING  COMPUTER  ERROR  WILL  OCCUR.  YOU  MUST  THEN 
DEPRESS  THE  SPACE  BAR  AND  RE-EXECUTE  THE  DASS  PROGRAM. 

aaaaaaaaaaaatia  CAUTION  ataaaaaaaaaaaaaaa 

ENTER  . .DISK  NAME  TO  BE  USED 
(E.G.  APPLEO.I 

CoBputar  data  (ilat  lot  tha  DASS  prograai  ata  oatalogoad 

f 

by  a  diak  naat  (voluaa  naaa)  and  (ila  naaa. 

Tha  e>iBpator  at  thia  point  is  asking  for  a  diak  naaa. 
Entac  tha  naaa  of  tha  disk  Coneluda  antiy  with  a  colon 
(;)  and  tha  RETURN  kay .  If  tha  file  ta  to  ba  on  tha 
aaaa  diak  with  tha  DASS  prograa,  tha  RETURN  kay  by 
1 t aal f  wi 11  soft ica . 

PLEASE  INSERT. (DISX  NAME)  AND  DEPRESS  RETURN 

Tha  eoaputar  is  taking  that  tha  ustr  inaoras  that  tha 

dick  spacifiad  in  PROMPT  t  is  ;  tha  disk  dtiva 


ACTION  REQ- 


Haka  soca  that  tha  disk  spacifiad  la  PROMPT  1  la  in  tha 


disk  dri*t,  Ihtn  dapraca  tha  RETURM  kaf. 


PROMPT  3;  ENTER... FILE  NAME  TO  BE  ACCESSED 

SITUATION;  Tha  e  mpatar  la  taking  for  tha  particular  Ilia  na«a. 

ACTION  REO:  Entar  tha  tila  nasa  of  tha  daalrad  dcta,  eonoloda  with 

tha  RETURN  kay.  Tha  flla  liana  can  conaiat  of 
alphanusatica  tlattara  or  nunarical  digital  ana  tha 
apaeial  oharaetara  alnua  algn  (->,  right  alaah  (/), 
back  alaah  <t>,  and  undarlina  (_) .  Tha  tila  nana  can 
ba  any  lar.gth;  howavar,  only  tha  firat  thraa  charaotars 
will  ba  aigniticant  and  uaad  by  tha  program. 


PROMPT  i:  <CP>  OR  NEW? 

SITUATION:  Aaking  it  tha  tila  alraady  aciata.  Tha  tila  aiiata  it 

tha  OASS  program  haa  bean  atoppad  by  tha  DON  or  SEL  option 
attar  antaring  tha  tiia  nama  anterad  in  FROKFTa  1 
an.'  2. 

ACTION  REQ;  It  tha  tila  daacribed  in  PROMPT  1  ia  to  ba  a  naw  tila, 
typa  NEW  and  concluda  with  thi  RETURN  key.  Tha 
program  will  than  aiecuta  options  ATT,  TT'. ,  and  SPA. 

It  tha  tila  daacribad  in  PROMPT  I  and  2  is  an  old 
tila,  praaa  tha  RETl'.'tN  kay.  Tha  ptograo  will  display 
tha  MAIN  MENU 
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OPTION:  SEN  (SCNaltivity  tntlycis) 

V8C:  Ut«4  to  oondoet  ooRoltlotty  tnolfttt.  Tht  sotoetod  Bodo*« 

eoaolotivo  wolght,  rololivo  wotght.  or  In  ttio  eooo  of  o  dato  aodo. 
tho  oaloo  ol  an  altornatlvoi  ii  atlowtd  to  tango  bolwoon 
a  oior  ootootod  alniaoa  and  aaitaoa  valvos.  Tho  troo  lo  cellapood 
with  tho  pottothod  apptopriato  wotght  (or  vatoo),  and  tho  oalooo 
of  (ho  top  nodo  aro  printed  or  plotted. 

•ottoeoo***  CAUTION  tteoeotttoooo 

1.  USING  MIN  AND  MAX  VALUES  FAR  FRON  THE  ‘CORRECT'  VALUE  WILL 
GIVE  MATKEHATICALLT  CORRECT  NUHBERS,  HOVEVCR  THE  VALIDITY 
OF  THESE  RESULTS  HAY  BE  SUSPECT  DUE  TO  THE  SYNERGISTIC 
INTERACTIONS  OF  WEIGHTS  WITH  WEIGHTS  AND  WEIGHTS  WITH 
VALUES. 

teeeooooeet  CAUTION  tttaeetteatee 

MESSAGE  0:  WARNING  .  .  . 

TREE  NEEDS  TO  BE  (RE ) CALCULATED 
REPORTED  VALUES  KAY  BE  INCORRECT! 

(ANY  KEY)  CONTINUE 

SITUATION;  The  tree  etrootoro  haa  been  aedllled  bj  either 

adding  or  delating  nodeii  adding  or  delating  al ternat lees; 
or  changing  node  wolghto  and  eatuea.  The  eeneitlvltF 
anatpits  will  not  be  Inhibited;  howerer,  valuee  oalcplatad 
will  not  bn  valid. 

ACTION  RED:  Praio  any  key  to  contlnna  the  program  and  racpond 
lo  PROMPT  (  by  pietiing  the  E  key. 

PROMPT  1;  SENSITIVITY:  OUMWT  RiELVT  VIAUUE  EiXIT 
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8ITUXT10N:  This  prsapt  Is  to  ssssrtsla  Ihs  typs  of  ssnsltlfltp 
tnslysts  thst  is  to  bo  aeeoapllshod. 

CUKVT  -  *sry  tho  onaolatlvs  wolgbt  of  a  nodo. 

■CIVT  -  vary  ths  rolatlvo  woight  of  a  nods. 

VMUt  -  vary  ths  vaios  ot  as  altornattvs 
at  a  data  sods. 

KIT  -  aslt  sonsitlvlty 

ACTION  RCO:  Fross  tho  C,  R,  V,  or  E  kay  dapsndisg  on  tho 

option  doslrod.  Prosslng  any  othsr  kty  Mill  rosnlt  is 
PROMPT  1  bo log  ropoatod. 

KES8ACC  I;  8EM81T1V1TT  ANAITBIS  FOtlOWS: 

PROMPT  2;  NRN  FOR  WHICH  <OPTION>  IS 
TO  BE  PRETURBCD 
ENTER. .  NRNt 

SITUATION:  lOFTION)  Indioatos  ths  option  solsetod  by  ths  osor  In  PROMPT  I 

Ths  eospotsr  is  asking  tor  ths  Nodo  Rtftronoo 
Noabor  (NRN)  for  the  nods  Mhsrs  tho  sonsitlvlty  analysts 
Is  to  take  plaeo. 

ACTION  RCO:  Enter  the  node  referonoe  noaber  (NRN)  for 
the  node  Mheto  the  sensitivity  Is  to  be 
aceeapl i shed .  Any  character  net  a  noaber  will  be 
ignored.  End  the  NRN  entry  Mith  a  carriage  retorn  (RETURN  key). 


PROMPT  }A; 

SITUATION; 

ACTION  REQ: 

PROMPT  2B: 

SITUATION: 

ACTION  REQ: 

PROMPT  3; 

SITUATION; 

ACTION  REQ; 


NODE  DOCS  NOT  EXIST. . . 

<ANT  KEY)  CONTINUE 

Tha  NRN  antaraS  by  tba  aaar  Saaa  nat  ailat  in  tha  praaaat 
traa  atraetata. 

Ptaaa  any  bay  ta  aantlnna  ptagtta.  Tha  aoapalar  will 
raapand  with  PROMPT  t. 

NODE  NOT  OATA  NODE... 

<ANY  KEY)  CONTINUE 

Maaaaga  ooonra  whan  tha  otat  haa  aalaetad  tha  VALUE 
option  and  tha  NRN  aalaetad  by  tha  ntor  la  not 
a  data  noda  (l.a.  tha  botton-noat  noda  for  that 
btanoh). 

Ptoao  any  hoy  to  oontlnoa  program.  Tha  oempotar  will 
raapand  with  PROMPT  3. 

SYSTEMS  AVAILABLE 
<L1ST  OF  ALTERNATIVES) 

ENTER  SYSTEM  FOR  WHICH  VALUE  IB 
TO  BE  PRCTURBCO.  .  . 

<LiST  OF  ALTERNATIVES)  Altarndtivoa  that  ato  oontainod  In 
tha  praaant  traa  atroetura.  Thia  prompt  oocora  only  whan 
tha  VALUE  option  la  raqoaatad. 

Entar  ona  of  tha  altatnatlraa  liatad  In  tha 

<L1ST  OF  ALTERNATIVES)  ending  with  a  oarriaga  ratorn 


(RETURN  kay) . 


rXOnPT  3A;  SrSTtN  CKTtREO  MOT  VAltO 
<ANr  KEY)  CONTINUE 

SITUATION:  TIi«  •filaa  •nl*ta4  by  tb«  ntat  in  raipania  to  PRONrT  S 

MOO  not  tho  ooao  oro  Ilotod  In  tbo  <M8T  OF  ALTERNATIVES) 
<•00  PROMPT  3)  obooo. 

ACTION  REQ:  Proto  onp  kop  to  contlnoo  tho  progroa.  Tho  ooapotot 
win  ropoot  wtth  PROMPT  3. 

NCSSACE  1:  <NRN)  tNOOElAtEL) 

CURRENT  NODE  tOPTION)  IS  (VALUE) 

SITUATION;  <NRN>  Nodo  roloroneod  ontorod  bp  Boot  In  PROMPT  3 

<NOOE  LABEL)  Tho  tltlo  el  tho  nodo  Idontlttod  bp  tho 
nodo  rotoroneo  noabor  In  PROMPT  3 
(OPTION)  Viil  bo  otthor  CUHVT,  RELVT  or  VALUE 
dopondont  open  tho  oheioo  aodo  In 
PROMPT  1. 

(VALUE)  Tho  prooont  voloo  ot  tho  OBBulotIro 

weight,  tho  ralotlvo  weight,  or  tho  voluc 
ot  the  oltornotlvo  (or  tho  node  tdontitled 
In  the  NRN  In  PROMPT  3. 

PROMPT  4:  MINIMUM  (OPTION)  (0-<MAX  VALVE  ALLOVEO) I  IS) 

SITUATION;  (OPTION)  Will  bo  olthor  CUHVT,  RELVT  or  VALUE 

doponding  npon  tho  ohoioo  aodo  In 
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MOMrr  1. 


iMM  VUUC  AlIOVCD)  1  (or  etitioii*  CVnVT  cr  KLVT 

too  (or  option  VALUK 

ACTION  RKO:  Cntor  t  voloo  Mhloh  Mill  bo  otoO  ot  tho  loMor  Halt 

In  tho  oonoittottp  oBOlyolo  lot  tho  option  oolootod  hf 
PROMPT  1.  Cenelndo  tho  ontry  with  o  cortlogo  rolnra 
(RETURN  hoy).  Entorod  oolnoo  boloM 
toro  or  hlghor  thon  tho  (MAE  VALUE  AltOUEDl  Mill 
roonlt  In  PROMPT  0  bolng  ropootod. 

PROMPT  S:  MAXIMUM  (OPTION)  (<MIN  VALUE)  •  (MAE  VALUE  ALLOWED))  tSf 

SITUATION:  (OPTION)  Option  oolootod  by  PROMPT  1 

(HIN  VALUE)  Utor  tnpvt  votno  In  roopenoo  to  PROMPT  4 
(MAE  VALUE  ALLOWED)  Bono  os  PROMPT  4 
ACTION  REQ:  Tho  osot  Is  to  ontor  o  roloo  Mhleh  Mill  bo  nsod  os 
tho  uppor  Halt  in  tho  sonsltlolty  onolyolo  (or  tho 
option  oolootod  by  PROMPT  I.  Conolndo  tho  ontry  Mith 
0  eorritgo  totnrn  (RETURN  hoy).  Entorod  volnoo  boloM 
(MIN  VALUE)  or  highor  thon  tho  (MAE  VALUE  ALLOWED) 

Mill  rooult  In  PROMPT  S  bolng  ropootod. 

PROMPT  i  (OPTION);  TIABULAR  ORAPHICAL  EIEIT 

SITUATION:  (OPTION)  Etthor  CUMVT,  REIWT,  or  VALUE  btood  on  tho 

option  sotoctod  In  PROMPT  t 
Tho  fonsttfity  onotyoio  It  oonplotod.  Tho  eonpntot 
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TABUtAR  -  TabaUtad  aalaaa  tar  aaeb  ayalaa,  at  iha  toR 
«ada.  for  tha  twa  aatraaaa  and  tar  f  aqaallf 
apaaad  palnta  Intarnal  ta  tha  Intaraal  (Flgara  t). 

CRAPHICAL  -  Tha  graphleal  rapraaaatatlofi  of  tha 

analpala  «alth  tha  two  aitroBoa  of  tha 
aonattlrltp  Intaraal  alang  tha  T-aala 
and  tha  aalnaa  tor  aaeh  apatoa,  at  tha  top 
noda«  along  tha  I^aata.  Caeh  altarnatlaa  la 
oolor  oodad  at  tha  top  of  tha  dlaplap  (Figaro  10). 
HIT  •  Laaaa  tha  aanatlaitp  analpala  rontlna. 

ACTIOM  RCQ;  Uaar  la  to  praoa  tha  T.  C,  or  E  kay  to  dltplap 

tha  analpala  In  tha  doairad  neda.  Fraaatng  anp  othar 
kap  will  raaalt  in  PROMPT  i  bring  rapaatad. 

PROMPT  iA;  TABULAR;  CtONSOLE  PtRINTER 

SITUATION;  Thla  pronpt  will  bo  in  tarponaa  to  tha  T  kap  bring 

dapraaiad  in  PROMPT  I Tha  eeapator  it  now  atkinp  at  to  whathar 
(ha  tantitivitp  anaiptit  it  to  go  to  tha  ccntolo  or  tha 
lint  printar. 

ACTION  PEG;  Pratt  tha  C  or  P  kap  to  aand  th* 

tantitiritp  anaiptit  eotpot  to  aithar  tha  oontola 
or  tha  lino  printar,  ratpae t i aa i p .  Pratcing  anp  othar 
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kaf  will  racnlt  In  PROMPT  i  being  raptatad. 


PROMPT  <•: 
SITUATION: 


ACTION  REQ; 


PROMPT  7: 
SITUATION; 

ACTION  RCO; 


GRAPHIC:  NCORKAt  CtXPANOCD 

Thia  prompt  will  ba  In  taepontt  la  lha  C  leap  balng 
dapraaiad  in  PROMPT  d.  Tha  eompvtar  baa  aecaplad  tba 
aaaaand  to  provida  a  graphical  diaplap  of  tha  aanaliioitp 
analpaia  and  io  now  aaking  for  tha  format  tha  graph  la  to  taka. 
NORMAL  -  tha  Z>aaiB  will  ba  laballad  from  0  to  100  whleh  la 
lha  minlmam  and  aaiimom  oalaao  which  tha  top 
noda  oan  taka. 

IIPANDEO  •  tha  t-aalB  wilt  bo  laballad  from  tha  lowaat 
valua  obtained  in  tba  aanaitifitp  analpaia 
(to  tha  naaraat  10)  to  tha  highaat  valaa 
(to  the  naaraat  10).  Thia  option  ia  normallp 
•Bod  to  aaparato  altarnatlaa  Ilnoa  for  olarltp. 

Praaa  tha  N  or  C  fcap  baaed  on  tha 
graphical  dtaplap  daatrad.  Preaaing  anp  other  kap 
win  raaolt  in  PROMPT  SB  being  rapeatod.  Upon  cemplatlon 
of  tha  graphical  diaplap,  doprcaaing  anp  kap  will  raaclt 
in  PROMPT  i  being  rapoatad. 

(ANY  KEY)  CONTINUE 

Thia  oecura  at  the  conclcalon  ct  the  tabular  printout 
at  cither  the  line  printer  or  tha  cenaela. 

Prcaa  anp  kap  to  conttnee  tha  program.  The  program  will 
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pond  with  PROHPT  4. 


CUHWT 

SENSITIVITY  ANALYSIS 

FOR  SURVIVABLE 

NRN; 

1  2 

CUHVT 

F-4 

r-»5 

F-111 

0.00 

4i  . 

45.1 

14.7 

0.10 

47.2 

40 .4* 

37.2 

0.20 

47. S 

52.0* 

37.5 

0.30 

47.0 

55.5* 

37.0 

0.40 

40.1 

57.0* 

30.2 

o.so 

40. S 

42.5* 

30.5 

0.40 

40.0 

44.0* 

30.0 

0.70 

47.1 

47 .5« 

37.1 

0.00 

47.4 

72  0* 

17.4 

0.70 

47.7 

74.5* 

37.7 

I  .00 

50.0 

00.0* 

40.0 

Ft««ro  F  SEN  Tobnltr  DiipUy 


OPTION: 


SPA  (SPAii  on  •  glv«n  n»d*> 


USE:  Tht*  option  to  oood  to  erooto  now  troo  ftrnetnroo  b| 

•ntorlng  tho  Iwnodlato  dooeondonto  (ohlldron)  to  nedai. 
Tho  not;  ontoto  tho  nod#  rotoronco  nnabor  (NKN)  for  Ibo 
top  nodo  to  bo  precooood,  and  NRNa  aro  antoaatteal ly 
gonotatad  fot  all  additional  nodoo  at  tho  oaor  onlota 
labola  lot  tho  now  nodoa.  Tho  naor  it  giton  tho  option 
o<  etoatlng  dooeondonto  lot  oach  now  nodo  oroatod. 


CAUTIONS 


1.  All  010  OESCCNQCNTB  AT  A  NODE  ARE  LOST  IF  EVEN  ONE  NEW 
DESCCNOENT  IS  AOOCD.  NOTE  THAT  IT  IS  POSSIBLE  TO 
EXIT  FROM  A  NEVLV  PROMPTED  NODE  BY  ENI^ERIHC  DONE  OR 
EXIT  OR  DEPRESSING  THE  RETURN  KEY. 

1.  A  YES  RESPONSE  TO  PROMPT  1>A  WILL  DESTROY  All  PREVIOUS  TREE 
STRUCTURE  DATA. 

1.  A  MAXIMUM  OF  100  NODES  CAN  BE  USED.  THE  PROGRAM  WILL  NOT 
rHECK  IF  MORE  ARC  ADDED.  UNEXPECTED  RESULTS  MAY 
o'CCUR . 

4.  SPANNING  A  NODE  VITH  bCSCCNOENTS  Will  NOT  ONLY  RESULTS 
IN  ALL  THE  DESCENDENTS  BEING  DESTROYED,  BUT  ALSO  REDUCES 
THE  TOTAL  NUMBER  OF  NODES  AVAILABLE  FOR  THE  TREE  STRUCTURE. 

IN  OTHER  WORDS,  THE  THEE  STRUCTURE  WILL  ONLY  BE  ABLE  TO 
CONTAIN  SOME  NUMBER  OF  NODES  LESS  THAN  100  IN  IT.  IF  SPANNING 
ON  A  NODE  THAT  HAS  DESCENDENTS,  PRUNE  (USING  THE  PRU  OPTION) 
THE  DESCENDENTS  BEFORE  SPANNING.  THIS  WILL  INSURE  THAT 
ALL  100  NODES  ARE  AVAILABLE  IN  THE  STRUCTURE. 


CAUTIONS 


PROMPT  I : 


SPAN  NODES  .  .  .  A(LL  SIELECT 


BITUATIOH; 


Thi*  proBpt  dtt«rBln*t  wb«tt  t  new  struetar*  la  to  bo  eoa- 


ACTION  REQ: 


rROHPT  1-A: 
SITUATION: 


ACTION  REQ: 


PROMPT  l-B; 
SITUATION: 


■troetod  (ALL)  or  now  doaeondonta  art  to  bo  doflnod  for 
a  apoeltie  nodo  (SELECT). 

Dapraaa  tba  A  or  S  kop  (or  tha  option  doalrod.  If 
A(Lt  la  aoloetad.  PROMPT  1-A  will  oeenr,  olio  PROMPT  l-B. 
Doproralng  any  othor  kop  wilt  roault  In  PROMPT  1  bolng 
rapoatod. 

DO  YOU  WANT  TO  BUILD  A  NEV  TREE!  (T/N) 

Thla  prompt  la  In  roaponaa  to  tha  A  kap  balng  daprataod  in 
raaponaa  to  PROMPT  1.  Thla  la  a  aafagnard  to  ptoaant 
Inadaartant  daatruetlon  of  a  traa  atrnetnrc.  A  poa 
roaponaa  will  atart  bnlldlng  tha  traa.  A  no  raaponaa  will 
roanlt  in  aalting  thla  option  and  a  ratarn  to  tha  MAIN. 
MENU . 

Dapraaa  tha  Y  or  tha  N  kap  In  raaponaa  to  tha  prompt. 
Dapraaaing  anp  ethar  kap  wilt  raaolt  In  PROMPT  1-A  balng 
ropaatad.  A  Y  raaponaa  will  raaolt  In  SCREEN  DISPLAY 
1 . 

ENTER. . .NRN» 

Thla  prompt  la  in  raaponaa  to  tha  S  kap  balng  dapraaaad 
in  raaponaa  to  PROMPT  I.  Tha  progran  la  atklng  (or  tha 
apaellic  noda  rafaranea  nuabar  to  which  tho  daacandanta 
ara  to  ba  addad. 

t? 


ACTIOM  HCO:  Cnttr  th»  nod*  rototone*  ni>ab*r  ond  eonelod*  with  tho 

KCTURK  kty.  A  valid  KRN  Mill  roonlt  in  SCREEN  OISPLAT  2. 
Cntoring  on  Invalid  NRN  Mill  oaoa*  pregraa  eentroi  to 
ratorn  to  th*  MAIN  MENU. 

SCREEN  DISPLAY  1  ; 


SITVATION:  Thi>  diaplay  Indieata*  that  a  noM  attuotQt*  l«  to  bo 

dovalopad. 

ACTION  REQ:  Entvr  th*  label  o(  th*  root  nod*  In  boi  nonbar  I.  If  tb* 

label  1*  lee*  than  ID  eharactera,  depreea  the  RETURN  key. 
Vhen  boa  nuaber  2  la  drawn,  reapend  by  depteaaing  the 


RETURN  key. 


SCREEN  OISPLAT  2: 


CURRENT  NUMBER  OF  NODES:  nn 

SITUATION;  Th«  ptrant  nodt  t«  llftad  tt  th«  top  of  Iho  ttmetaro. 

Thf  propria  aill  tbon  driw  tht  wiro  ind  tho  boi  for 
dooeondont  t  tnd  wilt  until  in  intry  ii  aido.  Aftor  ithich 
tho  progria  will  draw  tho  boi  for  diicondont  2  ind  co  on. 
CURRENT  NlfMBER  OF  NODES;  nn,  gloii  tho  corrint  nnabor 
of  nodfi  proiontlp  in  tho  itraoturo  ind  it  inoroaontod 
It  nodof  iro  iddod  to  tho  ttroot  o. 

ACTION  REQ;  Entor  tho  libol  for  i  doieendont  ind  if  loti 

»hin  10  ehirictori,  oonclado  with  tho  RETURN  fcif.  If 
no  dotcindintt  iro  to  bo  iddod  or  if  tho  liit  dotcondont 
hit  bcin  iddod,  ontor  DONE  or  diproti  tho  RETURN  koy  whon 


tho  noit  ontry  <t.o.  noit  boi  it  driwn)  it  itkid  for. 


SCRtKN  OlBrLAY  t  will  r«p*«  '  tot  •leb  nods  ooiotot 

a«tll  tb*  •Bttr*  tr»«  (traetar*  b**  bttn  anlarad.  Taa 
a«n  ailt  tha  apt  lea  at  any  tiwa  SCREEN  OtSPtAT  S  ta 
abewn  by  antarlng  EXIT  in  tba  daaoandaat  boa.  Wham 
tba  ilaal  aeda  labal  baa  baaa  aatatad  at  EXIT  baa  baaa 
aatarad,  tba  ptogtaawill  tatata  eeatial  to  tba  MAIN 
KENU. 


$0 


OPTION: 


OTA  (trtt*  BTAtisIlos) 


V8I:  TAK  option  diopUpo  tho  eorront  noabor  of  nodoo  la  tko  tc 

sirootaro.  tko  noabor  of  tofolo  in  tho  troo  ottootoro,  tad 
tho  noabor  of  oltornotlvoo  ooolnotod  bp  tho  iron 
strootoro. 

tootootottootooooo  CAUTIONS  ooottt ootiooto**# 

Thoro  oro  no  oaotlono  kooootatod  with  thlo  option 
toootktttoottoooto  c  A  V  T  1  C  N  B 

PROMPT  1:  NUMBER  OF  NOUES  nn 

NUMBER  OP  LEVCtB  nn 
NUMBER  OF  BYBTEHB  nn 

<ANT  KEY)  CONTINUE 

SITUATION:  nn  roprooonto  oarionc  noaboro  which  woold  indieato 

tho  nonbar  of  nodoo.  lorolo,  and  OYatoao. 

Tho  ootpot  is  paosod  so  that  tho  ostc  can  oaaaino  tho 
rarloos  statistics  with  regard  tc  tho  tree  strootoro. 
ACTION  REO:  After  esaaintng  the  data,  press  any  key  to  ccntlano'. 

Tho  prograa-wtll  retorn  control  to  the  MAIN  MENU. 


St 


ftTI  (•nttring,  «4dliig,  or  dtlttlng  SYStiaBt 


OPTIOM: 

USE:  Till*  la  acad  I*  •filar  labala  for  tha  altarnatlvaa  (afalBaal 

balng  oaaaidarad.  Thaaa  ara  latar  oaad  to  gte»pt  tba  oaar 
to  proapt  tha  aaar  for  atlnaa,  and  aa  part  of  aarlooa  dlaplapa 
and  raalaw  foraat*. 

aaataat«a*aataa«a  CAUTION  •••••••••••••••••• 

1.  USING  THE  N<CW  SUBOPTION  WILL  NOT  DESTROY  ANY 
INFORMATION  THAT  CURRENTLY  RESIDES  IN  THE 
DATA  NODES.  IT  SIMPLY  RELABELS  THE  ALTERNATIVES 
AND  INCRCASES/DECREASES  THE  NUMBER  OF  ALTERNATIVES. 

••••••••••••••••a  CAUTION  ••»••••••••••••••• 

PROMPT  1:  A(00  OIELETE  NtEV  EIEIT 

SITUATION:  Tha  aaar  la  aakad  to  aalaot  a  aaboption.  Tbay  ara: 

ADD  add  a  naw  altarnattva  to  an  aalallng  Hat  of 
altarnatlvaa  (•••  MESSAGE  1  and  PROMPT  t>. 

DELETE  dalata  an  altarnatlva  to  an  ailatlng  Hat  of 

altarnatlvaa  <•«•  PROMPT  3  and  MESSAGES  3  and  3). 
NEV  oraata  a  naw  aat  o(  altarnatlvaa  (up  to  a  naalnan  of 
fival  (•••  PROMPT  d  AND  MESSAGES  d  an  S). 

EXIT  aiit  the  option  and  ratnrn  control  to  tha  MAIN  MENU. 

ACTION  REO;  Dapraat  tha  A.  D,  N,  or  E  kap  (or  tha  option  iaalrad. 

Praaalng  any  other  kap  will  raault  in  PROMPT  ;  balng 
rapaatad. 
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MESSAGE  1; 


MAX  NUMBER  OF  SYSTEMS  EXCESDEB 


SITUATION:  Tk«  A  fc«f  w««  d«pr«fa»d  In  tnspenna  to  FROMBT  I. 

Thara  ara  alraadp  (la#  altatnatiaaa  baing  aaalaatad  against 
tha  euttant  traa  straetara.  Attar  tha  naasaga  ia 
praaantad.  PROMPT  I  will  ba  rapaatad. 

PROMPT  X:  ADDING  SYSTEM 

lABELI 

SITUATION:  Tha  A  kajr  baa  baan  dapraaaad  in  raapenaa  ta  PROMPT  i. 

Tha  eeapatar  ia  now  asking  ter  tha  title  ter  tha 
altarnatlaa  that  ia  wishad  to  ba  added  bp  tha  near. 

ACTION  REQ:  Enter  tha  title  or  name  et  tha  altarnattaa  to  ba 

added.  Tha  title  ean  ba  et  any  length:  heweaet.  enly 
tha  first  tan  IIB)  eharaetara  will  ba  oaad.  Cenetada 
tha  antty  by  dapraasing  tha  RETURN  key.  Tha  eeapatar 
will  raspend  with  MESSAGE  X. 

MESSAGE  2:  USE  WC  FOR  ENTERING  VALUES  AND 

RECALCULATING  TREE 

SITUATION:  This  nasaaga  is  printed  eat  te  advise  tha  asar  that 

the  aaar  needs  te  enter  values  ter  tha  alternative 
feat  entered  at  att  data  nodes.  In  additten,  tha 
uter  needi  te  reealeolate  the  tree  in  order  te  obtain 
correct  result*  in  sabsequent  raviewa,  displays,  and 
aensi t i V i t tea .  The  pregran  will  retarn  control  te 
PROMPT  I . 


S) 


PROHrT  1. 


flimrioN: 


ACTION  RCQ'. 


NtSSACC  3; 
SITUATION: 


PROMPT 


CURRCNT  StSTEHS  .  .  . 
lAlTERNATWE  •!> 
lAlTERNATIVe  •!> 

•  to. 

INTER  SYSTEM  TO  BE  DSLETSO 

TA*  0  k«f  has  bssn  dsptasswS  in  tsspenst  to  PROMPT  1. 
lALTERNATIVB  In)  tofsts  to  tho  nsno  of  tbs  sltorsstivoCo) 
wbioh  sro  eorrontlf  ssslostod  hp  tbs  prsoont  ttoo 
ttrsetoro.  Tbo  noor  is  now  sskod  to  inpnt  tho  nasio  of 
tho  sitornstioo  (spstoa)  whiob  is  to  bo  dolotsd. 

In  erdtr  to  oteapo  Iren  this  aoda  at  this  point,  antor  . 
an  ineeiroot  altarnativo  nano. 

Entot  tha  nano  of  tho  altarnatloo,  Iron  tha  list  glasn 
in  tha  pronpt.  Cenaioda  ontry  by  daprtsalng  tha 
RETURN  kay.  If  a  aoriaet  aitarnatlaa  labal  is  antorad, 
tha  program  will  raapond  with  PROMPT  1.  Otharwiaa, 
tho  program  will  raapond  with  HCSSACE  3. 

SYSTEM  NOT  FOUND 

Tha  allarnativa  antorad  in  PROMPT  3  was  net  tha  aama  as 
that  listad  in  PROMPT  3.  Tha  pregram  will  ratorn  eontrol 
to  PRONPT  i  of  this  option. 

ENTER... SYSTEM  n  LABEL? 
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SITUATION;  Tha  N  kay  has  baan  tfapraaaad  in  raapeaaa  to  PKONPT  1. 

Thla  option  la  aoad  whoa  dovaloptng  a  na%(  tiaa  ottaotara 
whata  a  aaaaral  altarnatlvaa  ara  to  ba  aalarad  at  aaea 
and  any  old  data  la  maanlaglaao. 

ACTION  RKQ:  Entar  tha  aama  of  tha  gitaa  ayatan  (altarnatlva)  and  oanolada 
by  dapcaaaing  tha  RETURN  kay.  Tha  antty  ean  ba  af  any 
langthi  howavat,  only  tha  tlrat  tan  (10)  eharaetata  will  ba 
load.  PROKPT  4  will  than  ba  tapaatad. 

Altar  antarlng  tha  laat  ayataw,  and  thara  ara  laaa  than  fanr 
altarnatlfaA.^alng  Invaatlgatad,  typa  DONE  and  dapr'SfO  tha 
RETURN  kay  or  praoa  tha  RETURN  kay  alona.  HESSACS  4  will 
apptar  and  eentrol  will  ratarn  to  PROMPT  1  of  thla  apttan. 

NCSSACE  4:  NUN  OP  8TSTEH8  a 

SITUATION:  Naaaaga  talla  tha  «aor  how  aany  ayatowa  (n>  that  wara 

antarad . 

NCSSACE  S:  SORRE.-YOU  MUST  ENTER  AT  LEAST  ONE  SYSTEM 

SITUATION:  Tha  RETURN  kay  waa  daptaaaad  or  DONE  waa  antarad  and 

thara  wara  no  ayataaia  <al tarnat Ivaa)  antarad. 

Tha  oonpatar  will  raapond  with  PROMPT  4. 


OPTION: 


TTl  (TITL*  ei  tii«  dat*  alraetaral 


USB:  Tkla  opllen  allelta  a  titia  for  latar  aaa  aa  a 

haadar  la  «ario«a  oatpat  aoaaarlaa. 

taatataatiattaataaaaa  CAUTIONS  •»at*f ttttaattaattt 
Thata  ara  na  aaallo«a  aaaoeiatad  with  thia  option, 
•aatottoaoootoooatoao  CAUTIONS  ••ttttttatottaaaaa# 

PHONPT  1:  CNTBR  A  TITLX  FOR  THIS  DATA  STRUCTURE 

SITUATION:  Tha  eempatat  la  taqaaatlng  that  tha  aaar  aiitara  a 
lltla  lar  tha  aarrant  data  atraotora. 

ACTION  RCO:  Satar  a  tltla.  oonaladlng  with  tha  RETURN  kap.  Tha  tltla  ean 
ka  anp  langthi  hewavar.  anip  tha  ilrat  iO  eharaotara  will 
la  ralalnad. 


Si 


OrTION:  WC  (ValgM*.  Valata.  and  Calaolatiana) 

VSS:  Thia  apUen  ia  aaad  to  aaaaaa  saboptiana  fat  antarlag 

walghta,  aatar  aalnatlaaa.  or  (ra>ealaalatiag  latattoc 

talaaa. 

laataattataa  c  ^  U  T  1  0  M  S  aaattaataaaaa 
SEE  SPECiriC  ftUBOPTIONB  FOE  CAUTIONI 
aaataataaaat  C  A  U  T  I  0  NS  aaaaaatataaaa 


PROMPT  1:  WC:  UfEICHT  VCALUES  CfALCUtATE  EtXlT 

SITOATION;  Thia  initial  groapt  attal.ta  a  aabeptlon  whteh 
la  to  ba  aalaotad. 

VEICHT  Inpat  Moighta  to  theaa  nodaa  whlob  haao 
daaeandanta  (aoo  noit  paga>. 
valve  Entor  altaraatita  valaaa  at  tho  data 
nodaa  (aaa  naat  paga  pIna  eaa). 

CALCULATE  Caloviata  tha  aalaatteaa  tor  tho  intornal 
(branching)  nodaa.  Thia  ia  oitan  eallad 
'eollapalng'  tha  traa.  A  datallad  dlceacaien 
of  tha  CALCULATE  aoboptlon  (ollowa. 

EXIT  Eilt  tha  WC  option  and  latarn  to  tha  nain 

Bonn. 


ACTION  REQ:  Dapraaa  tha  W,  V,  C>  or  E  kap  to  aalaet  tha  daairad 
option.  Oapraaalng  any  other  kap  will  racalt  in 
FRONPT  i  being  rapaatad. 
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tUBOmON  VtklCHT 


VBC:  Thl«  (aboptlan  Inpal  waighta  ta  thaaa  aadaa  wbieh  haaa 
BaaeaaBaata . 


ataiaataataa  C  A  tf  T  I  0  N  8  atattaataataa 

1.  INPUT  or  A  NEGATIVE  WEIGHT  IS  NOT  OCTECTEDl  KOWEVER.  IT 
VOUIO  INVALIDATE  ALL  THE  CALCULATIONS  WHICH  USE  IT. 

2.  ENTERING  A  ZERO  FOR  ALL  WEIGHTS  FOR  ANT  GIVEN  NODE  WILL  RESULT 
IN  A  PROGRAM  FAILURE. 

I.  THERE  IS  NO  ESCAPE  PROM  THIS  SUBOPTION  IP  A(IL  IS  SELECTED 
UNTIL  ALL  NODES  HAVE  BEEN  WEIGHTED. 

aattatattttt  CAUTIONS  ttt*i«»*tatta 

PROMPT  1:  WEIGHTS:  A(LL  StELECT 

SITUATION:  Elielta  wbatbar  all  natfaa  whleh  hava  daaeanEanta 

ara  ta  ba  aalaetad  at  II  a  «aar  aalaatad  neda  ia  la 
ba  aboaan. 

ACTION  REQ:  Dapraaa  lha  A  ar  8  kap  dapanding  ea  tha  option 

doftrad.  If  A  la  dapraaaadi  PROMPT  3  and  on  will 
aoeor.  I(  any  ottiat  kap  olhar  than  A  or  S  la 
daptaaatd,  PROtfPT  1  will  ba  rapoatad. 

PROMPT  2:  ENTER... NRNf 


SI 


SITUATION:  Th*  SCELCCT  option  hoo  boon  ooloeltd  ond  tbo  proftoa 
Is  osking  tor  •  nodo  rotoronoo  nusbor. 

ACTION  SCO:  Bntor  tbo  nodo  rotoronoo  nnsbor  ond  oonelvdo  with 
tho  RETURN  kog. 

TROHPT  lA:  NRN  ENTERED  IS  INVALID 
tANT  REV)  CONTINUS 

SITUATION:  Tho  nodo  rotoronoo  nnsbor  ollcltod  by  PROMPT  t  Is 
sot  0  nodo  which  bos  dosoondonts. 

ACTION  REQ;  Press  ong  kog.  Tho  eongotor  will  roopond  with  PROMPT  S. 

PROMPT  I :  OtO  VrS  NEW  VTS  NORMAIIZCD 

DESCENOENT  dt  Zl 

DE8CEN0ENT  tN  ZZ 

SITUATION;  Tho  Itbolt  ot  tho  dosoondont  nodoo  oro  listed  oq  well 

IS  tho  oorront  norwollsod  (l.o.  tho  svn  oqaolo  I)  weights 
■oltlpllod  bg  100. 

ACTION  REQ;  Enter  l);<.  rolotloo  weights  saong  the  doseondonto  listed. 

Coneludr  ooch  ontrg  bg  doprossing  tho  RETURN  kog.  entries 
need  njt  tquol  100. 

ARE  THESE  VEICHTS  OKAT?  tg/NI 


PROMPT  0; 


SITVATION:  Th«  ntM  wtlghta  hav*  b««n  norakliiad  (•«»•<  t«  1I0>. 

Tea  art  aikad  ••  to  whothot  tho  woighto  antorod  aro  aa 
daaliod.  A  gas  taapanao  Mill  raaalt  In  PXOnPT  S.  A 
no  ratpanto  Mill  caaalt  In  PROMPT  1  btlng  rapaatad. 

ACTION  REQ;  Oapraaa  tha  Y  ar  N  kag.  Canolada  bg  dapraaalng  tho 
RETURN  kag. 

PROMPT  S:  ENTER  RATIONALE  FOR  VElCHTt 

(MAX  <0  LETTERS) 

SITUATION:  Tan  art  aakad  to  antar  ang  oennanta  conoarning  tha  iaat 
laoattad  Malghta. 

ACTION  REQ:  Entat  ang  eaananto  aa  daairad.  Tha  antarad  ratlonalo 
sag  ba  op  to  100  ebaraotara  In  langth;  howavar<  anlg 
tha  Ilrat  (0  will  ba  aignifloant. 

NOTE:  ir  A  WAS  SELECTED  FOR  PROMPT  1.  PROMPTS  1  THRU  S  WILL  BE 

REPEATED  UNTIL  THE  ENTIRE  TREE  HAS  BEEN  VEICHTED. 

AT  THE  COMPLETION  OF  THIS  SUBOPTIOM,  CONTROL  WILL  BE 
RETURNED  TO  OPTION  WC. 


to 
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SUBOmON:  V(ALUCB 


V8E:  Tbit  ■aboptlon  Inpott  «alv*«  to  tho  data  nedof  (or  oaob 


CAUTIONS 


1.  ALL  NEV  VALUES  OF  ALL  ALTERNATIVES  FOR  THE  GIVEN  NODE  ARC 
SET  TO  ZERO. 

S  THE  ONLT  VAT  TO  SAVE  NEV  VALUES  FOR  THE  NODE  IS  TO  USE  THE 
CtllT  VALUE  SUBOFTION. 


1.  THE  USER  MUST  UNDERSTAND  THE  NEANINC  OF  THE  VALUES  BEFORE 
ENTERING  THEM.  VALUES  CAN  ONLT  BE  SCALED  FROM  0  TO  lOB. 


CAUTIONS 


FRONPT  1;  VALUES:  A<LL  S< ELECT 


SITUATION:  Clioita  whathar  all  nodaa  whleh  hava  daacandanta  ara  to 


if  a  vaar  solaetad  noda  la  to  bo  ehoaan. 


ACTION  RCQ:  Dopraaa  tho  A  or  tho  S  koy  dapandlng  on  tho  option 

doalrad.  If  A  la  dapraaaad,  tho  progran  will  proeood 
to  tho  SCREEN  OISPLAT.  An  S  will  raanlt  in  PROMPT  2. 
Any  othar  kay  will  raanlt  in  PROMPT  1  baing  rapaatad. 


PROMPT  2:  ENTER. . .NRNf 


SITUATION:  Tha  SCELECT  option  haa  boon  aalaetad  and  tha  progran 

la  aaking  tor  a  data  noda  raiaranea  nnsbar. 


ACTION  REQ:  Entar  tha  noda  rafaronca  nnnbat  and  eonelnda  with  tha 


j 


RETURN  k«y. 

PROMPT  2A;  NRN  ENTERED  18  INVALID 
(ANY  KEY)  CONTINUE 


SITUATION:  Tfc*  nod*  rtlartne*  nuabar  ttlaoltd  in  r«ip 

PROMPT  2  is  not  «  dot*  node. 


ACTION  REQ:  Proof  ony  koy.  Tho  ooapator  will  ropoot  PROMPT  2. 


SCREEN  DISPLAY; 


VALUE;  A (SORT  BIACK  EIXIT  NCEXT  (ESC) 


NRN;  I  2  I 


NODE  LABEL 


OLD  VALUE 


NEW  VALUE 


oDo 

ALTERNATIVE 

OLD  VALUE 

NEW  VALUE 


SITUATION;  Thio  dioplay  will  appoar  (or  tho  saloetad  data  nodo 

if  8  wot  doprooa  in  PROMPT  1  or  for  oach  data  nodo  in  tar 
If  A  wao  doproccod. 
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1 


I.  NODELABEL  r*pr«s*nt»  tb»  tltlt  of  th*  data  noda 

that  tha  altarnatlva  valuaa  art  antarad 
f  or . 

1.  OLD  VALUES  rapraaanta  in  bat  graph  foraat  tha 

entrant  valnaa  at  givan  altarnativaa 
for  tha  ptaaani  nada.  Each  altarnatlva 
hat  a  diatlnotlva  color  (oranga. 
vloiat,  blna,  graan,  or  white)  and 
la  Idantifiad  by  itaa  4  (balow). 

S.  NEW  VALUES  rapraeant*  in  bat  graph  foraat,  tha 

near  anppltad  valna;  of  given  altarnativaa 
for  tha  proaant  node.  Each  altarnatlva 
has  its  own  eelet  aa  In  the  OLD  VALUE. 

4.  ALTERNATIVE  liata  tha  naaa  of  a  glran  altarnatlva 

inrronnded  by  ita  dlatlnetiva  color. 

5.  OLD  VALUE  liata  tha  nnnaric  valna  of  the  alternative 

color  bar  in  Itan  Z(abova),  and  iabalad 
In  Item  4  (abova) . 

t.  NEW  VALUE  Area  where  the  ucer  inpnta  tha  new  value  of. 

tha  altarnatlva.  At  the  conpletion  of  tha 
entry  (RETURN  key),  the  appropriate  color 
e.''  will  be  drawn  to  relleet  tha  over 
I npttt . 

O 


OPTlOMft  UNDER  VALUE; 


A(80RT  Abort*  oil  ohongao  ■•do  br  tho  voot 

•nd  rosovoo  tho  nodo  with  tto  otiglnoi  oolaoo. 
Tho  progtoa  will  ptooood  to  tho  nost  nodo 
or  tho  WVC  nonn  dopondlng  on  tho  rooponoo  to 
PROMPT  1  of  VALUES. 

Cooo  book  to  tho  laaoditto  pradoodlng 
•Itornatloo  withent  chonginp  the  oaloo  of  tho 
ptosont  tltornatioo. 

Eott  tho  procoat  nodo,  «nd  c«*o  tho  •Itornotioo 
otlQoc  Of  Indicttod  in  tho  NEW  VALUE  graph. 

<1 toa  3  abero) . 

N<EET  Cooo  to  tho  noit  altornatiro  witkeat  npdating 

tho  *a!ao  In  tho  NEV  VALUE  bar  graph  (Itoa  3 
•bovo)  for  tho  proaont  altornatiro. 

tRETURN)  doproaaing  tho  RETURN  fcof  oepioo  tho  raloo  of 
tho  OLD  VALUE  <lioa  Z  aboro)  (or  tho  giron 
altarnatiro  to  tho  NEW  VALUE. 

dcptoacing  tha  ESC  Loy  will  abort  tho  VALUE 
aubeption  rogardioaa  aa  to  whathar  all  nodaa 
or  a  aalactad  node  waa  raqoaatod.  Tho  prograa 


8<ACK 


E'EIT 


<CSC> 


SUIOmON:  CCXICULATI 


tfSB;  CAlealttt  tfc*  «»!«•  lot  th*  Intarnal  (braneking)  noBas. 

Cellapsaa  tha  traa.  Raaata  ttatnlnpa  In  main  aptlana  BEN,  ICV, 
018,  and  NUN.  Catalla  at  ha**  tha  calaulatiana  ata  aarrtad  aal 
aan  ba  taand  in  tha  Braprammar *  a  Hanual  at  thia  daanmant . 

tttataaaataa  CAUTIONS  ttaaaaaatttaa 
Thata  ata  na  aantlana  aaaaciatad  Mith  thia  aobeptian. 
atataaaaaaaa  CAUTIONS  aatttaaaattta 

HCSSACE  1;  CAtCULATlNC  TREE.. 

SITUATK'S ;  Naatapa  appaata  an  ttaa  la  balnp  eallaapad.  Additianal 
patiadn  t*.")  ata  addad  ta  tha  maaaapa  ta  Indlaata 
that  ealealationa  ata  atill  pelnp  an.  At  tha  eanptatlan 
at  tha  caloalatiana,  central  will  ba  tatatnad  ta 
OPTION  WVC. 


V.  SAMPLE  SESSION 


Th*  following  low  porogtopho  will  dowonstroto  Iho  noo  of  tho  DABS 
thtovgh  t  otaplo  oootlen.  Tho  ohioctloo  of  tblo  losolon  will  bo  to 
Inololl  tho  blototohloal  otraeturo  chewn  In  Figaro  1.  oondnot  o 


oaaaUtlvo  oonoltlvltp  tnalytio  on  tho  nodo  SURVIVABLE,  and  than  to  oiit 
tho  prograa. 

Daring  thlo  prooontatlon.  tho  eeapntor  rotpouooo  will  bp  proflaod 
by  COMPUTER:,  whilo  tho  aoor'o  totponio  will  bo  profliod  by  USER;,  bay 
oido  notof  regarding  spoetflo.  aotleno  will  bo  oneloood  by  paronthoooo. 


In  addition,  ontrloo  whloh  rogalrod  tho  doprooslng  of  tho  RETURN  boy 
will  bo  indleatod  by  tho  oyabol  tor). 

After  taming  on  the  oystoa,  tho  aoot  shoald  doproto  tho  I  boy  (to 
oaoeate  tho  prograa)  and  than  typo  DASS  and  :2oproie  tho  RETURN  bay. 


COMPUTER . 

CKTCH...DISK  NAME  TO 
(E.C.  APPLEO) 

BE  USED 

USER: 

ter) 

COMPUTER: 

PLEASE  INSERT  AND  DEPRESS  RETURN 

USER : 

tor  ) 

COMPUTER : 

ENTER, .  FILE  NAME  TO 

BE  ACCESSED 

USER; 

EZA  tor) 

COMPUTER: 

tCR)  OR  NEV 

USER; 

NEW  ter)  (Craata  a 

now  data  file) 

COMPUTER: 

ENTER  ATTRIBUTE  CHARACTERISTIC  (REGRET  OR  VALUE)) 

r 


l'- 


I 

» . 

> 


I 


USER:  VALUE  <otl 

COHEUTER:  ENTER  A  TITLE  fOR  THIS  DATA  STRUCTURE 

USER;  BEST  AIRCRAFT  <or> 

CONPUTBR:  SPAN  NODES.  .  .  AILL  SCELBCT 

USER:  A 


COHFUTER:  DO  YOU  WANT  TO  BUILD  A  NEW  TREE!  O/N) 

USER:  T 


COMPUTER: 


USER;  BEST  ACFT  <er> 


COMPUTER: 


USI 


<er> 


CONPUTBR : 


USER; 

COMPUTER; 


USER: 
COMPUTER : 


BEST 

ACFT 

PERPORMAHCE  iNOTE:  tht  DESS  only  kllew*  10  ehttaetai 
l*b»lB.  It  «r*  grtatir  tht«  f 

chatBOtart,  do  not  doproco  tho  RETURN  ktyl 


BEST  ACFT 

PERFORM ANC 

SURVlVABtE 


USER; 


COMBAT  <or> 


COHrUTM: 


V8H; 

COKPUTCI; 


USU; 

COMPUTER : 


USER; 
COMPUTER : 

USER: 


<et) 


PERFC 

IRMANC 

HI  ALT  <et>  <Th«  a««t  than  tntara  tht  rtatining  notfas 

patting  on  daaeantfanta  aa  ragaaatad.  Tba  last 
aattj  la  atatad  balaw) 


RECCI 

P 

<or> 

ATT  DIS  DON  MOD  NEW  HUM  FRU  REV  SEl 

SEN  SPA  STA  SYS  TTL  WVC 

OPTIOM 

STS  <or> 
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COMrUTKI: 

V8U-. 

COMPUTER: 

USER; 

COMPUTER: 

USER: 

COMPUTER: 

USER: 

COMPUTER; 

USER: 

COMPUTER : 

USER:  . 

COMPUTER: 

USER: 

COMPUTER: 

USER: 

COMPUTER ; 

USER. 

COMPUTER: 

USER: 


A(00  DCELETE  NtEV  E(XIT 
M  <Kot*  <et>) 

ENTER. .. SYSTEM  1  tABELt 
P-4  <«r> 

ENTER ...  SYSTEM  2  LABELY 
r-IS  <Of) 

ENTER. . .SYSTEM  R  EASELt 
P-Ill  <eti 

ENTER. . .SYSTEM  4  tAIEil 
<«r> 

A<00  DCELETE  N(£W  EtSIT 

E  <Not*  (Ot>> 

ATT  OtS  DON  MOO  NEV  MUM  PRU  REV  SEE 

SEN  SPA  STA  SYS  7TL  WC 

OPTIONY 

WC  <er>  (Enter  «r«igbt«i  velot*  end  etienlate  tree) 

WC:  V<EICHT  V(ALUC8  CCAICUEATE  E(XIT 
V  (Enter  the  relettve  wetghte  on  the  tpene) 


VEICHT:  A(Ll 

S( ELECT 

A 

OLD  VTS 

NEV  VTS 

NORMALIZED 

PERFORHANC 

0 

SURVIVABLE 

0 

COMBAT 

B 

1  (or) 

2  (er ) 

4  (or) 
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COMPUTER 


COMPUTER:  VfVC:  V(CICHT  VtAtUES  CCALCULATE  E(XIT 

USER;  V  (Enter  •Iternetivi  *alu»i  of  the  oltribvtes) 

COMPUTES-  VAtUES:  A(tL  StEtECT 

USER;  A 
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COHrUTKM: 


VAtUC:  AdORT  KACK  XZIT  NiCZT  <180 


I 


*****  *  *  *  I  HI  AIT  I 

OLD  VAlUt  NEV  VALUE 


1 


Ik  • 

«  . 

■  •' 

£ 

M 


ALTERNATIVE 
OLD  VALUE 
NEV  VALUE 


r-« 


0.0 


USER:  «S.O  <er) 

COMPUTER;  VALUE:  A(BORT  RCACK  C(X1T  NCEET 

NRN-.l  t  1 

OLD  VALUE  NEW  VALUE 


[:'  "iJ 


D_ 


ALTERNATIVE 
OLD  VALUE 
NEV  VALUE 


r-15 


0.0 


USER:  00  <er> 


<E8C> 
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COHmiR: 


USER: 

COlirUTER : 

USER: 

COMPUTER: 

USER: 
COMPUTER : 

USER; 

COMPUTER: 

USER: 


VJILUE:  X(BORT 
NRN:1  1  2 

OLD  VALUE 


B(ACK  EtXlT  N(CXT  <ESC> 


LO  ALT 


NEV  VALUE 


ALTERNATIVE 
OLD  VALUE 
NEV  VALUE 


(Entar*  tha  wetth  vataaa  fat  all  ramaining  neCaa) 


WC:  VIEICHT  VIALUES  CfALCULATE  E(SIT 
C 

CALCULATING  TREE . 

WC:  VCEICHT  VIALUES  CIALCULATE  EdIT 
E 

ATT  DIS  DON  MOO  ICV  NUN  PRU  REV  SEL 

SEN  SPA  8TA  STf  TTL  UVC 

OPTION* 

HUM  <er)  (Conduct  nuaiarle  ravicw  to  gat  Nada  Rafaranea 
Noabail 

A(LL  SIEIECT 

A 


COMPUTER: 


C(ONSOLE  PCRIKTER 


COMPUTER: 


REST  XIRCRRPT 

MOOS  REF  HUMIER  lAREl 


REt  VT  CVttVT 


1  BEST  PLANE 

1.00 

t.eo 

1  1  AERO 

.14 

.14 

1  1  1  KICK  ALT 

,30 

.04 

1  1  2  LOV  ALT 

.70 

.10 

1  2  SURVIVASLE 

.27 

,27 

f  3  COMBAT 

.57 

.57 

1  1  1  AIR. AIR 

.43 

.24 

1  3  2  AIR.CNO 

.43 

.24 

1  3  3  RECCE 

.14 

.00 

PRESS  AMY  KEY  TO  CONTI KUE 


USSR;  <Oaprcii  th*  CTRL  and  X  kap  Bi»Dl lanaaaalp) 


COMPUTER : 


LABEL  r>4  P-tS  r-tll 


REST  PIANC47.7P  $S.04  >7. 11 
XERO  34.50  31.00  47.50 
HIGH  ALT  45. DD  50.00  30.00 
lOV  XIT  30.00  10.00  55.00 
SURVIVA81C50.00  50.00  40.05 
COMdXT  50.00  45.57  34.37 
XIR-XIR  50.00  70.00  20.05 
AIR-CND  50.00  30.00  40.00 
RECCE  50.00  10.00  AO. 00 


USER,'  (OapraiB  tha  CTRL  and  X  fcap  al*ol  tanaonalp) 


COMPUTER : 


1  BEST  Pim  1  OD  1.00 

1  1  AERO  .H  .10 

1  i  1  HIGH  ALT  .10  .00 

t  i  I  LOW  ALT  .70  .10 

1  Z  aUP.VIVA8LS  .Z»  .Z> 

1  3  COMBAT  .37  .37 

1  3  1  AIR-AIR  .43  .34 

1  i  2  AIR-CNO  .43  .24 

1  3  3  RECCE  .14  .00 

PRESS  ANV  XET  TO  CONTINUE 

USER:  <«r> 

COMPUTER;  ATT  DIS  DON  MOO  NEV  NUN  PRU  REV  SEL 
SEN  SPA  STA  SYS  TTL  WC 
OPTIONS 

USER:  SEN  <er>  (Stn«ltl«ltf 

COMPUTER:  SENSITIVITY;  CJUKyr  RIELVT  V)ALUE  E>XXT 

USES.  C 

COMPUTER;  SENSITIVITY  ANALYSIS  FOLLOWS 

NRN  FOR  WHICH  CUMWT  IS 
TO  BE  PERTURBED 
ENTER. . .NRN» 

USER:  1  2  <«T> 

COMPUTER;  1  2  SURVIVABLE 

CURRENT  NODE  CUMWT  IS  0.27 

MINIMUM  CUMWT  (0-1.0)  IS? 

USER;  0  <cr> 

COMPUTER:  MAXIMUM  CUMWT  <0-1. 0)  IS? 

USER;  1  <er> 

COMPUTER:  CUMWT;  TIABULAR  ORAPHICAL  E)ZIT 
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VSM;  C 

COKPUTER;  GRAPHIC:  KIORNAL  CdPANOEO 

USER:  M 

COMPUTER ; 


SEMSITIVITT  AMAUS18 
FOR  SURVIVABLE  HRN  1  S 

VALUE 


C 

U 

H 

V 

T 


USER:  <ct> 

COMPUTER:  CUKVT:  TIABULAR  ORAPHICAl  E)1IT 

USER:  C 

COMPUTER;  ATT  DIS  DON  MOO  NEW  MUM  PRU  REV  SEL 
SEN  SPA  STA  SYS  TTL  WVC 
OPTION? 

USER:  DON  (er>  (Coaputvt  now  t>it*  thi  progroa) 
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APPENDIX  C 

PROCRAHMER'S  MANUAL  FOR  DASS 


T4bl*  At  COBt«Bt* 


List  e(  f Igatas . lit 

I.  tBttodvotloB . t 

II.  ktttj  SttBelBtas . 1 

III.  0tt4  Sttvetaras .  S 

IV.  84B4ltivitr  AB4ly4i4 .  I 

V.  Ht4t4rohg  H4Blp1ll4tlOB . !• 

PROCEOURCB  NODIN  4Bd  FIND  .  II 

PROCEDURES  PRETOT,  PRENEX,  4Bd  NEST  .  SO 

PROCEDURE  SPAN . XI 

PROCEDURE  CALC . XS 

VI.  V4rt4M4( . Xi 

Cloftal  V4rl4bl4«  .  Xi 

Stgatnt  V4ri4bl44  .  10 

VII.  ProgttB  Sttoetara  .  <1 

Progria  Sourc*  Coda . di 


11 


■  t  .  1  , 


LIST  or  ri CURES 


TITLE 


Trrlokt  Daeltien  Stroetara 
Eaaapla  DaBonatat tng  FlnElng  a  Mada 
flaw  Otagra*  a(  PROCEDURE  MEET 
Flaw  Diagram  af  PROCEDURE  SPAN 
Flaw  Diagram  at  PROCEDURE  CALC 


1 


I.  IKTRODUCTtOW 

Thla  pr»gra*a*r**  •«nnal  tt  In  anpport  ot  tha  Daeialon  Analpata 
Support  Sfataa  aa  dtaeribad  In  tha  prteaadiag  thoaia  and  appoadteaa.  Tha 
patpoaa  la  to  provlda  fatvra  analpata  with  Infornatten  partlnont  to  tha 
prograa  ItcaK  for  modi (leallena  and  laprovananta. 

Thla  prograa  wan  wrlttan  In  USCD  FhSCAL  aa  anppottod  bp  tha  Appla 
II  K1 reraeoapatar .  Inalndad  in  tha  prograa  la  aoapntar  oelar  graphioa 
whlah  la  an  laplaaantad  laatnra  on  tha  Appla  II. 

ttanp  el  tha  eaaaanta  and  aaaaploa  praaontad  In  thin  aanaal  rofar 
la  Figaro  1.  Tha  prograaaar  and  Intaraatod  roadara  ata  argaS  to  tolar  to 
thla  flgora  whan  reading  tha  fellewing  aootlona. 


I  BEST  ACFT  I 


^ _ 

FERFORnANCE 


0.3 

0.7 

HI  ALT 

LO  ALT 

0.37 

SVRVIVABLE 

0,1 

E 

SO.O 

10.0 

40.0 

U  L  CCMBAT 

0.0  0.0 

I  AIR-AIR  [aIR-CND 


Figaro  1  Banpio  Tree  Strootora 


II.  ARHAY  STKUCTVHES 


The  arrav  atraotarCB  In  this  pregran  follow*  that  of  th*  DA88 
ptogtan  pvt  forth  In  th*  Applotolt  BASIC  progran.  Thor*  ar*  tbroo 
prinarg  arrays  that  ar*  earriod  In  intarnal  nanerf.  Th*  namo*  ar*  IRAY, 
ARAt«  and  VRAY.  Th*  following  paragraph*  will  d**orib*  **08  array  and 
provld*  approprlat*  row  and  eolann  doflnltion*. 

All  aaray*  ar*  sot  np  aaoh  that  aaeh  row,  starting  with  row  1, 
roprosont*  a  l*v*l  in  th*  straelnr*.  For  oianpla,  if  row  two  had  nod* 
data  In  it,  that  would  n*so  that  that  partlenlar  nod*  was  a  laval  two 
typo  nod*  (1.0.  first  d**e*nd*nt  froa  th*  root  nod*).  Th*  only  east  that 
this  1*  not  trn*  1*  wh*n  PROCCOURC  CROSS  tin  UMIT  A)  1*  *i*ont*d.  la 
this  proesdnr*,  th*  stray*  additionally  bold  a  eeaplot*  spaa  of  th*  tr** 
which  contain*  th*  nod*  which  Invoked  th*  ptooodnr*. 

Array  IRAT  1*  a  an  11  row  by  (  eoluan  array  hensing  th*  various 
link  pointer*.  Th*  rows  and  ooloans  ar*  lab*tl*d  starting  with  t*to  and 
running  to  tea  and  five  r**p*etiv*iy .  Each  row  roprosont*  a  particular 
nod*  with  oach  eoluan  representing’ th*  node  nvaber,  the  leostion  Of  th* 
node  on  its  span  relative  to  Its  brother*  end  sisters,  the  downlink 
nod*,  the  crosslink  node,  th*  baeklink  node,  and  th*  baeklink  nod*. 

Coloan  sero  represent*  the  node  nuaber  that  is  assigned  to  the 
nods  at  th*  tin*  of  entry.  Each  nod*  has  a  uniquely  assigned  nod* 
nuaber.  This  nuaber  represents  th*  record  nuaber  of  th*  disk  til*  where 
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•tl  nodtt  tttldt  in  mfttn  ntntntn.  In  tddillen<  tbli  nod*  nnnbnt  id  nind 
In  idtntlfylng  downlinks,  etossllnks,  boeklinks,  snd  npllnks  in  srrty 
tRAT. 

Colsan  one  soprosonts  tho  nodos  position  la  tho  spon  (or  tka 
tosol  tko  nods  is  «t.  Tho  notp  (irot  nodo  In  tbo  sptn  Is  Itbollod  ono. 
This  is  sssd  to  idontlff  tho  nods  ssing  tho  nodo  rotoroneo  nsabot  systoa 
(As  doseribod  oboso  ond  in  tho  Usor’s  Ronsol). 

Colsan  two  roprosonts  tho  downlink  nodo.  Tho  downlink  nods  Is 

that  nodo  which  is  tho  first  doseondont  to  tho  nodo  IdontKiod  la  oolsaa 

/ 

soro.  tf  thoro  arc  no  dosoondonts  to  tho  nodo,  tho  downlink  will  bo 
soro . 

Colsan  throo  roprosonts  tho  crosslink  node.  Tho  erossllnk  nodo  is 
that  nodo  which  is  a  sibltrg  of  tho  nodo.  It  tko  nodo  dess  not  haso  aap 
aors  sib'ings,  tho  crosslink  will  bo  tore. 

Colsan  fosr  roprossnts  tho  baoklink  nodo.  Tho  backlink  nodo  is 
that  nodo  which  avontsaliy  links  tho  nodo  back  to  tho  root  nodo 
(top-aost  nods).  The  backlink  can  bo  althor  the  parent  nodo  or  a  sibling 
dopsndlng  on  tho  nodes  position  on  the  span.  If  tho  ncdo  is  tho  first 
nodo  on  tho  span  (reading  loft  to  right),  its  baoklink  nodo  will  bo  its 
parent.  If  tbo  nods  is  on  any  other  position,  its  backlink  nodo  will  bo 
its  sibling  on  its  iaasdiato  loft. 

Colsan  lire  roprosonts  tho  uplink  nods.  This  oolsan  is  not  saved 
on  (ho  disk  file  but  is  used  in  PROCEDURE  SPAN  in  SECnENT  PROCEDURE 
DUMMY  and  tho  uplink  node  is  used  in  PROCEDURES  NCIT  and  FIND  in  UNIT 

S 


DA8SA.  It  pelntf  to  tbt  noda'a  parant 


apannlap. 


Arr«f  ARAT  la  tAa  data  array  whtah  haaaaa  tba  ratativa  aad 
amalatlfa  waighta  tar  a  aada.  Ralatlaa  walghta  rafara  ta  tba  ralatlaa 
Ispartaaaa  at  tba  aada  ta  ita  albllaga.  All  waighta  ara  balwaaa  lara  aad 
eaa,  bat  tba  aaa  at  tba  ralatlaa  walghia  at  all  albllaga  an  a  .giaaa  apaa 
la  aqaal  ta  ana.  Ralatlaa  Malgbta  ara  aaalgnad  oalng  aptlaa  WC  (aaa 
Vaar'a  Hannal)  wbleb  la  taaad  In  SCCMCNT  PROCEDURE  WVLOAO  oadar 
PROCEDURE  ROUT. 

Caaalatlaa  aialghta  ratar  ta  tba  la>aet  at  tba  nada  ta  tba  aaarall 
traa  airaatarn.  Thla  la  partlentarly  lapartant  In  aaaaapl lahing 
aanatttalty  analyaaa.  Tba  awnvlatlaa  walgbta  ara  oalealatad  aalng 
PROCEDURE  CAIC  1  SECHENT  PROCEDURE  WLOAD.  Tba  aetval  aalealallana  aaad 
In  aalenlating  tha  traa  (aonvlatlva  tralgbta)  Mill  ba  dlaeaaaad  In  a 
latac  aaotlan. 

Array  VRAT  la  tba  data  array  Mhlah  earrtaa  warth  aalna 
Infaraattan  tar  tha  altarnatlvaa.  Tha  VRAY  array  aenalata  at  ft«a 
ealosna  aaeh  raprtaant.lng  an  altarnativa  andtr  inaaatlgatlan.  Valoaa 
Intlda  thla  array  ara  Inpattad  dlraetly  Inta  data  nadtt  (tha  battan-aaat 
nadta  In  tha  traa  atcuetara)  aalng  eptlan  VVC  (PROCEDUnC  RDV  In  SECHENT 
PROCEDURE  WLOAD).  Tha  aaloaa  at  nadaa  athar  than  data  nadaa  ara 
aalanlatad  naing  PROCEDURE  CALC  in  SECHENT  PROCEDURE  WLOAD. 


I 

lit.  Pt«lt  ftl»  Strnetnf 

TWO  ooporato  (Iloo  aro  eroatod  and  aaintalnod  for  oaeh  t 
•ttnetOTO  dovolopad  bp  tho  0XS8  progcaa.  Tha  tliot  ftlo  eallod  NOOK  (ooa 
UNIT  OASSA)  eontalao  tho  rooord  tor  oaeh  node.  In  addition,  troo 
•ttnetnro  otatlotloo  and  oaclono  tltloo  aro  oterod  In  thlo  fllo.  Tha 
neeoad  file,  oallod  STSTEMB  (aloe  In  UNIT  DA8>A>  contain*  tho  labols  for 
alt  tho  altornatloeo  being  ln«o*tigat*d.  Tho  following  faw  paragraph* 
will  d**erlb*  the  file*  In  detail. 

t\  a  NOOK,  a*  Indieatod  aboao  oentaln*  rooord  data  for  oaeh  nod*. 
Tha  tooet*'  eontaln*  tha  labot  of  tho  nod*  (NODETITLE),  tho  eoll  nnabor 
(CEllNVNBItl),  the  podtlen  tho  nod*  1*  on  It*  >p*n  (NRNOICIT),  It* 
downlink  nod*  (OOVNIINX),  It*  ete**llnk  nod*  (CROSBIINX),  and  It* 
baokllnk  nod*  (BACKLINK).  In  addition,  the  rooord  contain*  tho  nod*'* 
rolatlv*  weight  (RELVEICHT)  and  ennolatlro  weight  (CUMVEICHT),  a*  wall 
as  aaloo*  of  tho  altarnatlao*  for  that  nod*  althar  oalonlatad  or 
Inpottod  (SYSTEKVALUES  ARRAY! 1 .. 91 )  .  Finally,  aaoh  raeerd  contain*  a 
conont  concarnlng  that  partlcnlar  nod*  (RATIONALE). 

For  *a**  of  prcgrannlng,  the  nod*  record  nonbor  (used  In  varleo* 
CETt  and  FUTa  threnghout  tha  program)  1*  tha  san*  aa  tho  call  nunbar  of 
tha  nod*.  The*,  aaloa*  of  tha  varlena  linking  pclnlara  (DOWNLINK, 
CROSSLINK,  and  BACKLINK)  can  b*  naad  to  GET  tha  apacltlad  nod*  diraetly. 

In  tha  caa*  of  APPLE  II  all  randon  accosa  fllo*  (of  which  NODE 


:  SYSTEMS  ar*),  tha  tlrct  t«««rd  •(  tk*  (11*  Is  lakslltd  strs.  tha 
>t  on*,  and  so  on.  Sinoo  tha  raootd  nnabat  (or  tha  nada  is  also  tka 
.<11  nunbsr  of  tha  nods,  raoard  saro  is  not  nsad  for  tha  nadaa 
*hanssl*os.  Howsvar.  nods  taro  is  nsad  to  contain  sariohs  traa 
^itatlsties  and  titlas.  Tha  following  paragraphs  dosorika  which  giahal 
Tariahlao  arc  stored  in  record  saro  of  flla  IXZNODI.OATA. 

Tha  NOOCTITLC  sariabla  contains  tha  enrrant  attriknta 
eharaetaristio  contained  in  global  variable  LATT,  which  is  oroatad  whan 
option  ATT  is  asterclsad  (PROCCOUilE  LABEI.ATTRiBUTES  la  SECMEMT  PROCEDURE 
BUMMt). 

Tha  CELLHUKBER  variable  oontalns  tha  valna  of  tha  global  varlakto 
NNOOES  (nnnbar  of  nodes  in  the  traa). 

The  NRNOrCIT  variable  in  tha  record  oontalns  tha  onrrsnt  nonbar 
of  lovals  oontalnod  in  tha  traa  stroctora.  levels  as  disoossad 
pravionslp  aro  tha  noabar  of  gansratlons  oalnating  froa  tha  root  node. 
Inolnding  the  root  node. 

Tha  OOVNIINK  variable  contains  tha  oorrant  noabar  of  alternatives 
(or  systaas)  that  are  being  invastigatad  by  the  traa.  Tha  Inforaatloa  is 
transferred  to  and  froa  tha  global  variable  NSY8. 

The  CROSSLINK  variable  contains  tha  condition  of  the  traa 
sttoctora  as  identified  by  tha  global  variable  FLAG.  If  FLAG  is 

a 

nen-sare>  additions  and/or  delations  have  bean  made  to  the  tree 
straetcra,  and  (ha  traa  has  net  bsan  ra-calcolatad . 

Finally,  the  RATIONALE  variable  contains  tha  title  of  tha  traa 


•trvetaii  whleh  1*  ebtstnad  bf  option  TTL  (PROCEDURE  REAOTtTlC  in 
SECHENT  PROCEDURE  OUmy).  Tho  flobkt  «ari»blo  TITLE  eontolns  tho  trot 
•traetaro  tltlo  doting  ptogron  oporation. 

Othtr  variablot  in  roootd  0  of  fila  EXXNODE.OATA  not  nanttonod 
aro  earrantly  not  mod  and  ata  availabla  lot  (ntara  not-. 

Oiak  aaeaaa  of  tho  nodoo  aro  eondnetod  thraoghont  tho  progcan: 
howavor,  nado  tara  it  anly  aoeotoad  at  two  pointt.  Tha  firat  paint  it 
whan  tha  fila  it  ficat  aaaaaaed  (PROCEDURE  SELECTFILE  in  SECHENT 
PROCEDURE  DUMMY)  and  tha  aasond  ia  whan  tha  (ila  ia  eloaad  (PROGRAM  0A88 
at  PROCEDURE  SELECTFILE  in  SEGMENT  PROCEDURE  DUMMY). 

Vhlla  aaeaaa  ta  tha  nodaa  aeent  thraaghent  tha  progranf  tha 
infatnatlan  tranatarrad  (ten  tha  nadaa  to  tha  balding  arraya  (IRAY. 

ARAY.  and  VRAY)  ate  all  dona  via  PROCEDURES  NOOEARRAYTOOISX  and 
NODEOISKTOARRAY  (aond  in  UNIT  DA88A. 

The  aaeond  diak  file  «aad  by  (ha  DAS8  progran  ia  oallad  SYSTEMS, 
tta  pntpoaa  ia  ta  eentain  tha  labata  of  tha  alteinatlvaa  (ayatana) 
aotrantly  being  eaalaatad  by  the  tree  atrnotara.  Tha  aatiabla  need  in 
tha  (tta  la  eallad  SYSTEMNAHE.  Sinoa  the  (ila  la  anatl  (earrent 
taattlet lane,  duo  to  tha  nonbar  of  eelota  available,  limit. tha  nambat  o( 
altetnativaa  to  (t*a).  whanavat  a  raquitamant  (ot  an  aitarnativa  nana  ia 
taqaltad,  tha  file  >a  aeaotaad  (aioapt  in  SEGMENT  PROCEDURE  WLOAO  where 
the  ayatena  are  laad  into  an  array  SYS  and  aaad  during  loading  valnea  in 
PROCEDURE  ROV). 
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Th*  ■•■■Itlvity  analTtl*  in  this  «»rii«n  of  DASS  net  only 
•endaela  foriatleno  for  •  poitieolar  nodo'i  ennnlttivo  wot^ht,  k«t  olae 
a  nada'a  xalativa  weight  and  II  tha  soda  la  a  data  node,  the  variation 
af  a  valna  of  a  partloalar  altarnativa.  Tha  tallowing  paragrapha  will 
deaerlba  the  nadela  for  the  optlena  above.  The  ooda  which  la  aaod  to 
Inplanant  thaaa  nedala  are  FROCEDUSC  CALCARRAY  within  SEGMENT  PROCEDURE 
SEH8ITIV1TT. 


Sanaltlvttt  on  Cnnnlattva  Vfataht 

la  thlf  analrala.  wo  ar.a  aianining  the  affect  on  tha  overall  tree 
Creot*'  node)  baaed  on  a  ehanga  in  tha  cunalativa  weight  on  anp  node. 

Note  that  the  eonpeeita  valne  of  the  “root'*  node  lot  a  given 
altainatlva  ta; 


VALUE (ROOT  NODE) 


CUMULATIVE  WE 1CHT( ATTRI BUTE)  •  VALUE (ATTRIBUTE) 


alt 

at  tribvtea 


In  the  analyaia  of  eunolative  weight,  we  're  intereated  in 
replacing  a  partieolar  eonolaive  weight  of  anp  node  with  a  new  weight. 
Since  the  tree  ia  nornillted,  wt  :an  oalealate  a  new  conpeaite  value. 

The  procedore  ie  to  renove  the  eentribution  of  the  node  Iron  the 


I 


'root"  nedt  tnd  raplao*  It  with  •  ntw  eontrlbutad  *alD«.  Nott  that  tb« 

I 

cent t lb«t ion  of  anp  node  to  the  occtall  ‘reet”  neda  ii: 

COHTRlBUTIONiMOOE)  -  CUMULATIVE  VCICHT(NODE)  *  VALUE (NODE , ALTERNATIVE) 

Sine*  changing  the  ecmalattee  weight  el  anp  node  leeclte  in  the  tree  no 
longer  being  neraalitad,  the  tree,  itcelf,  nuet  undergo  • 
tranelcrnation.  The  traneleraatten  woet  be  eoeh  that  the  traneforaed 
troe'e  eoaolatieo  weight  ie  equal  to  one  ainue  tho  euanlatiee  weight  of 
the  perturbed  node. 

A  aingle  equation  wae  deeoloped  to  aeeoaplieh  the  abouo  preeednte 
for  a  given  alternative: 

NEV  VALUEtROOT  NODE)  -  (VAIVC(NODE)  •  NEW  CUMULATIVE  VEICHT)  *■ 

t(i  •  NEW  CUMULATIVE  VEICHT)  / 

(1  •  OLD  CUMULATIVE  VC  1 CHT(NODE) ) }  > 
((VALUCCROOT  NODE)  - 

(VALUE(NOOC)  ■  OLD  CUMULATIVE  VEICHT(NODC) ) ) 

111 

Thoe  (he  procedure  to  deteraine  the  ehange  in  the  "root"  value  of 
a  given  alternative  given  a  change  in  a  eoaolatlvo  weight  of  eoaa 
atirlbute  or  objeetive  it  at  followe: 

(1)  Pick  a  new  euaulativa  weight  of  the  node  to  be  eiaained. 

(2)  For  each  alternativt,  deteraine  the  new  "root*  node  value 
(or  the  alternative  oeing  equation  Ii). 

f 


For  l«t'*  look  4t  tht  afftet  of  ohtngtng  tha  ousalativa 

walgbt  of  noda  HI  ALT  tta»  A.0<2  to  O.Oi  on  altarnctiaa  P-l. 


For  allarnatlaa  F-4: 


VALUE(BCST  ACFT.F-f)  a  47.7* 


VALUEfHI  ALT,F-4)  a  4S.00 


For  neda  HI  ALT 


CUMULATIVE  WEICHTIHl  ALT)  a  0.042 


Ualng  agoation  Ill; 


MEW  VALUECBEST  ACFT)  a  <VALUC(H1  ALT,F-4>*  NEW  CUMU.'.ATIVE  VEICHT)  a 

<(I  -  NEW  CUMULATIVE  WEIGHT)/ 

t!  -  CUMULATIVE  WEICHTIHI  ALT))  • 

<VALUC(BE5T  ACFT,F-4)  - 

(VAlUEtHl  ALT,r-4)  »  CUMULATIVE  WEICHTIHI  ALT)) 


a  (43.00  •  0.04)  ♦ 


((1  -  O.Oi)  /  (1  -  0.042))  • 


(47.77  -  (43.00  »  0.042>) 


ttial  ( lal  (T  er 


V)ia(  wa  ara  tiamlning  ia  to  lat  tha  changa  tn  altatnai'vc  valaai 


at  tlia  "root*  neda  baatd  on  a  changa  ol  a  ralatlaa  weight  on  a  apan 
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•nrwh«T«  In  th*  tt««.  Not*  thot  tho  "toot”  nod*  i*  th*  evtrtll  obi*otlv* 
of  th*  tre*  (troolar*. 

In  p*rfornlng  th*  an»ty*l*.  w*  n**d  to  look  at  hew  th*  vain**  of 
a  nod*  ar*  ealonlatad.  Not*  that  for  any  nod*,  th*  vain*  of  an 
altarnativ*  for  that  nod*  i*  Ja«t  th*  ■un  of  th*  prodnot*  of  oaoh 
isB*di*t*  d**c*nd*nt  *lt*rn*tl**  vain*  and  its  ralativ*  waight  or: 

VhLUE (PARENT  NODE)  ■  ^  ^  RELATIVE  VEICHTCDESCENDENT) ■VALUCCDCSCENDENT) 
all 

iModlat*  C2] 

d**e*nd*nt* 

Thns  w*  can  sty  that  a  ohang*  in  th*  ralativ*  waight  of  any  uod* 
will  only  affaet  th*  vain*  o'f  th*  paront  nod*.  In  addition,  net*  that 
th*  vain*  of  any  nod*  is  only  d*p*nd*nt  on  its  own  iaaadist*  dasoandant* 
and  not  on  th*  ralativ*  w*ight-ef  th*  nod*  itsalf.  Tharafor*,  in 
•aaninlng  a  ohang*  of  th*  ralativ*  waight  of  a  nod*,  th*  n*w  altarnativ* 
valoas  of  it*  parent  n**d  to  b*  oalcnlttad  and  snbstitntad  for  th* 
inenmbant  valnas  of  th*  parent.  This  snbstitntion  will  than  affect  th* 
vain*  of  th*  ‘root"  nod*. 

Snbstitntion  ot  th*  new  valoas  into  th*  ’root*  node,  fertnnataly 
is  straight-forward.  Not*  that  th*  value  eontribotion  of  any  nod*  to  th* 
"root"  nod*  is  fust  th*  product  of  its  valu*  ■ultlpliad  i/  it* 
eoanlativ*  waight  or: 


HOSE'S  CONTRIBUTION  TO  THE  ROOT  NOSE  -  CUMULATIVE  VCICHTINOOB)  • 

VALUE  (NOSE)  LSI 

Sine*  th*  eanntatl**  w*ight  of  th*  perant  1*  enehang*d«  th* 
eheng*  In  th*  vtla*  ef  th*  pac*nt  can  b*  addad  to  th*  "leet*  nod*  *r: 

NEW  VALUE! ROOT  NODE)  -  OLD  VALUE (ROOT  NOSE)  - 

(CUMULATIVE  VCICHT(PARENi )  •  OLD  VALUE ( PARENT) > 
(CUMULATIVE  VCICHT(PARCNT)  •  NEW  VALUE! PARENT) ) 

Id) 

A  q«**tlen  atlaa*  a*  to  hew  to  dlctrlbnt*  th*  raaainlng  ralatl** 
walght  t*  th*  nod*'*  •Ibtlng*.  An  arbitrary  r«l*  wa*  aad*  to  A**p  th* 
rolati**  weight*  of  th*  •Ibllnya  at  th*  •*••  proportion*  a*  wa*  la  th* 
Ineanbant  atteatlon.  for  aianpl*,  l*t  os  ha«*  thr**  oblaotl**  nod**  A> 

1.  and  C.  l*t  aaoh  of  th***. oblaotl***  ha**  th*  ralatl**  walght*  *(  0.7, 
O.t,  and  0.1  raapaotlvalp .  If  w*  *ary  th*  ralatl**  weight  ef  A  trom  O.T 
to  0.0,  than  nod*  B  will  ha**  a  relatl**  weight  ef  0.131  and  nod*  C  will 
ha«*  a  ralatl**  weight  of  O.Oi?.  It  w*  *arl*d  nod*  A  tros  0.7  to  O.d, 
nod*  B  will  ha**  a  ralatl**  weight  of  0.1(7  and  nod*  C  0.131.  Not*  that 
th*  ratio  of  B  to  C  1*  onehangtd  In  all  oa***. 

Thu*  th*  e**rall  prooador*  in  taanining  th*  •f(*ot*  of  a  change 
in  a  ralatl**  weight  of  a  gt**n  nod*  on  th*  ''root*  nod*  la: 

(1)  Pick  a  new  relati**  weight  of  the  nod*  to  be  eianined. 

(2)  Rediftribot*  th*  renilning  relative  weight*  (that  i*  on* 
ainu*  the  relativ*  picked  in  *t*p  (1>)  among  th*  nod*'* 
sibling*. 


vv 


(1)  Rtetlealkt#  Iht  «•!«•  »t  th*  nodt'c  parint  asiag  th«  naw 
ttlatif*  walghta  ■•laetad  la  atapa  <1)  aad  (X>  aaiag 
aqaatloB  (XI.  Meta  that  tha  valaaa  e(  tha  aeda  and  Ita 
alhllngs  aia  nnehaagad. 

(4)  Sabatitata  tha  aa««  «al«a  of  tha  parent  node  in  plaaa  of 
Ita  eld  aalaa  at  tha  “reet"  node  ualng  eqnatien  (41. 


Far  aaanpla.  let  na  aealnata  tha  inpaet  en  altarnatiaa  F-IS  when 
tha  ralattaa  weight  e(  AIR-CMD  ehangaa  (ten  ita  Inoonbent  ralatiea 
weight  e(  0.43  te  O.Sfl. 

Altar  aatabliahlng  the  new  relative  weight  (er  neda  AIR-CMD, 
aanpata  tha  new  relative  walghta  e(  aedae  AIR-AIR  and  RECCE  aaiag  the 
relative  weight  el  AIR-CMD  el  0.90  and  maintaining  tha  eld  prepertlen 
between  AIR-AIR  and  RECCE.  Va  ean  datarmlna  tha  apprepriata  valaaa 
threagh  tha  lellewlng  aqaatien: 


OLD  RELATIVE  VEICHT  (SIBLIMC) 

NEW  RELATIVE  VEtCKT(SIBLIMC)  . . .  .  ■  a 

(1  -  OLD  RELATIVE  VEICHT  (MODE)) 


<1  -  NEV  RELATIVE  VEICHT  (NODE)) 


Thua  let  neda  AIR-AIR: 


OLD  RELATIVE  VEICHT  (AIR-AIR) 

NEV  RELATIVE  VCICHT( AIR-AIR)  -  - . .  ....  ■  ■  ■■■—  « 

(1  -  OLD  RELATIVE  VEICHT  (AIR-CMD)) 


(I  -  NEV  RELATIVE  VEICHT  (AIR-CMD)) 


I 

i 


r  .  ij  ^  -I 4  ;  . 


\ 


•  .«! 

•  — — —  •  (t-o.9e> 

(t-0.41) 

•  ••>77 


and  for  HECCB; 

1.14 

NEW  RELATIVE  WEICHTCXECCE)  •  -  ■-  —  ■  (1.0.90)  >  O.ISI 

(1-0.49) 


Tha  nait  atap  ia  ta  ealcalata  tlia  naw  valna  o(  AIX-CNO'a  paraat, 
COMBAT  ualno  tha  naw  ralatttva  walglita  ealoalatad  abava  aatno  aqaatioa 
t91  let  altaraallfa  P-19: 

NEW  VALUE(COMaAT.F-19)  •>  RELATIVE  VBICHTl AIR-AIR)  •  VALUE(AIR-AIR.P-19)  * 

RELATIVE  UC1CHT(AIR-CN0>  •  VALUC(AIR-CNO,r.|9)  a 
RELATIVE  VCICHT(RECCE)  •  VALUC(RCCCE . F-1 9 ) 


t 


•  0.377  •  70  a  0.90  •  20  a  0.129  •  10 

■  49.14 

Tha  final  atap  ia  ta  avbatituta  tha  naw  vaioa  )aat  ealoalatad  for 
COMBAT  into  tita  "toot"  noda,  BEST  ACFT.  Uaing  agvatlon  141: 
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_l2ilJS2A2j!r2fcA''r'.rf.i-  »£ - —  - 


•.  ^ -■v'l  ■>'  Ala., 


i 


NEW  VAIUECBEST  ACFT>  >  OtO  VALUE<BE8T  ACFT.F-IS) 


CUKUtATlVS  VB1CMT(C0K8AT>  •  OtO  VAlUE(COKBAT.F-19)  ♦ 
CUKULATIVE  VBICKT( COMBAT)  •  NEV  VALVEtCOHBAT.F-IS) 


■  SS.B4  -  0.S7  •  <I.S7  ♦  0.97  •  «9.l« 


>  99.07 


Thctctora,  th«  eh4iig*  In  lha  valnt  ol  altacnatlnn  F-19  in  tbn 
•blaetlta  BEST  ACFT  given  a  ohanga  In  ta  ralatlva  weight  of  node  AIK-CND 
(ran  0.41  ta  0.90  la  93.07. 


Banaitivltv  an  Alltibnta  V 


M£V  VALUlillOOT  MOOE.AlTtliMXTtVE)  .  OLD  VALUEtROOT  NODE . ALTERNATIVI)  > 

CUMULATIVE  WE  I CHT( ATTRIBUTE)  • 

INCUMBENT  VALUE  (ATTRIBUTE. ALTERNATIVE)  * 

CUMULATIVE  WE I CHT( ATTRIBUTE)  « 

NEW  VALUE  (ATTRIBUTE, ALTERNATIVE)  .  tS) 

Net*  tAet  veering  the  vela*  e(  en  eltsrnetlv*  ler  en  ettcibvt* 
enlg  •t(*«t*  th*  vela*  at  th*  "taot"  ned*  lex  tket  eltexnetiv*  end  t)>* 
vel***  *(  th*  ‘‘leet**  ned*  (*r  *11  ether  *lt*tn*tlv**  ere  anebenged. 

The*  th*  precednr*  in  aiesinlng  th*  eflftet*  el  ehenglng  en 
*lt*rn*tiv*  vela*  tor  *  given  ettrtbat*  li; 

(1)  Select  *  new  vela*  ot  th*  ettrlbnt*  ter  *  given  elternettv*. 

(2)  Celcalet*  th*  neW  vela*  et  th*  "t**!"  ned*  fei  th* 
given  elternetiv*  using  eqnetion  141.  All  ether 
eltexnetiv*  vela**  tor  th*  ’'root'*  ned*  will  reasin 
anehenged. 

Eor  eieaple,  let  a*  leek. et  th*  effect  en  th*  vela*  ef  elternetiv* 
F-lIl  et  the  everell  obieetiv*  BEST  ACFT  when  elternetiv*  F-111 
ehenges  vela*  et  ned*  SURVIVABLE  frea  40.0  t»  iO.O. 

Using  eqaetien  CSl; 


U 


NEV  VAIUEOEST  ACFT.F'lll)  •  OLD  VAIUE(BEST  ACFT.F-Ilt) 


CUMULATIVE  VEICHTf SURVIVAILE)  • 

OLD  VALUE(SUnVXVAIlE,F-lll>  ♦ 

CUMULATIVE  WE ICHT(8URIVIABIE>  • 
NEU  VALUC(BUitVIVABLC,F-ni) 


-  AF.It  >  e.ZV  *  40  O.Z*  •  40 


■  40.41 


That  •  ehang*  in  th»  vain*  of  th*  tllttnatl**  F-111  at  nada 


SURVIVABLE  4rea  40  la  40  ohangas  tha  valna  at  tha  "roat”  nada  BEBT  ACFT 


FROCEDUHES  WODIM  and  FIKD 

Tli*ia  preeadvrac  (foand  in  UNIT  DASSA)  ata  oaad  ta  allelt  a 
alnpla  noda  (by  NRNt  (tan  tha  naat.  and  find  that  nada.  It  tha  salaotad 
nada  daaa  nat  aalat  tha  raalinat  %*ilt  find  tha  nada  which  ia  alaaaat  in 
tha  data  attaatora  ta  whata  tha  Inpnt  nada  wanld  ba.  Haat  aptiana  (with 
tha  aaeaptian  a(  KOO)  will  intarprat  tha  nan-aaiatanea  of  a  nada  aa  an 
indieatian  that  tha  naai  ia  (iniahad  with  tha  aptlan.  and  will  ratnrn 
prapraa  eantral  ta  tha  pragraa  anit  which  ealtad  that  aptian.  la  tha 
aaaa  at  aptian  HOO  (SECHENT  PROCCOURE  HODPRU),  additional  btanehca  and 
aadca  will  bo  added  ta  aatch  tha  nada  antared  by  tha  oaar. 

PROCEDURE  NODIN.  Tha  raatina  NOOIN  aaraly  raada  in  the  oiat 
aaloetad  noda  ralaranaa  naabat.  II  tha  uaar  antarad  an  NRN.  than  NODIN 
will  call  FIND  to  ioateh  lor  that  nada. 

PROCEDURE  FIND.  FIND  caatahaa  tha  troa  lot  a  aatch  to  tha  tnpat 
noda.  Thli  it  aoeoapliahod  thraoph  a  aodiliod  braadth-llrit  caatoh. 
Starting  with  tha  top  laval,  a  eroao'  nk  oaarch  If  conducted  (or  an  NRN 
digit  aatch  at  each  lofol.  Fiilura  to  find  a  aatch  at  a  IotoI  indicatoa 
that  the  input  node  ahoold  bo  addad  at  a  now  croftlink  at  that  local  .  li 
a  aatch  io  (apnd,  tha  nait  local  down  la  foaretod  (or  tha  noit  input  NRN 


digit.  M  there  io  no  downlink  path,  then  the  routine  if  terainated. 


Figure  }  precidea  an  aiaapla  el  tha  PROCEDURE  FIND 


Figure  Z  Finding  a  Node 


tevtln*  gl««B  thtt  th*  NRM  ptotrldad  tre»  PROCEDURt  MODIN  wts  1,1.2. 


m 

L-.-' 


f 

1 

f 

t 

t 
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Th«it  roatlntt  art  a«*d  •■taiialvalr  by  ethar  eptlom  within  th« 
pregtaa,  whara  tha  oaar  aval  aalaal  a  alagla  nada. 


PROCEDURES  PRENE2 .  PRETOT.  and  MEET. 

Tkaaa  ptfoadniaa  (fannd  In  UNIT  DASBA)  ata  naad  bf  DR8S  to 
sagaantlally  ttaaaraa  tha  traa  atraotnra.  PROCEDURES  PRENEE  and  PRETOT 
ara  naad  to  Indloata  whara  ttio  travaraal  la  to  atari:  at  tha  “root''  nada 
In  tha  eaaa  of  PROCEDURE  PRETOT,  or  at  any  daaoandant  noda  In  tha  oaaa 
of  PROCEDURE  PRENEE.  Tha  aotoal  travaraal  la  aeeonpllahad  by  PROCEDURE 
MEET. 

fRCCEDURB  PRENEE.  Thla  prooadwra  allelta  a  NRN  fron  tha  aaar 
aalng  PROCEDURE  NODIN  aa  daaerlbad  abova.  If  a  valid  NRN  la  antarad,  tha 
prooadora  atarta  tha  travaraal  at  tha  noda  antarad,  and  canaa  PROCEDURE 
NEET  to  travaraa  only  Ita  daaeondanta  faata  ITOTl  aqnal  to  ona>. 

PROCEDURE  PRETOT.  Thla  yroeadnro  ea-:aaa  tha  array  potntara  (LVL> 
to  bo  raaat  to  tha  top  of  tha  arraya  md  aata  tha  appreprlata  flaga  for 
an  antira  traa  travaraal  (ICONT,  NDIFF,  and  ITOTL  aqaal  anal. 

PROCEDURE  NEXT.  Thla  proeadu;a  toura  tha  hlorarehleal  atrnotara 
otartlng  at  leoationa  tpooiflad  by  PROCEDURES  PRETOT  or  PRENEE.  Tha 
algoritha  oaad  la  Captain  Horlan'a  li.prevod  vaialon  which  waa  aa 
daaerlbad  in  hia  Tachnieal  Raport.  Tha  baaie  flow  la  ahown  in  Flgnra  3. 
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EKTEII 


rigvct  3  now  oi  PROCEDURE  NEXT 


21 


PROCEDURE  CXLC 


Tha  ealevlallon  o(  eoapoatta  vatoaa  (collipalng)  fet  Iha 
hlararehp  la  aeoeapllahad  threogh  a  »odlfiad  dapth'firat  taer.  Tha  ttaa 
la  aiaainad  brtneh  bp  branch  (that  la,  a  path  (re»  tha  "tcot"  noda  to  an 
attribata)  and  tha  oanalatlaa  walghta  ara  calenlatad.  Valoaa  baaad  on 
tha  attrlbotaa  ara  than  eonpatad  and  aaaignad  to  tha  appieprlata  nada. 
Tha  logic  lor  thia  procaoa  to  ahewn  in  Fignra  S.  For  acanpla,  tha  firat 
branch  that  weald  ba  aiaainad  woald  ba  BEST  ACFT  -  PERFORMANCE  -  HI  ALT. 
Tha  ptccadura  weald  then  ealeulattc  tha  ennalatiaa  weight  o(  each  node 
(ollcwlng  tha  (aticwtng  agnation: 


CUMULATIVE  VEICHTINODE)  >  CUMULATIVE  WEICHTCPAREHT)  • 

RELATIVE  VEICHTINODE) 

Tho  raaalting  ouBolatifa  waight.a  would  ba  BEST  ACFT  1.0,  PERFORMANCE 
0.14,  and  HI  ALT  0.042. 

Tha  value  cl  tha  altarnatlvaa  ara  than  nnltiplicd  by  tha 
canalatiTr  weight  of  tha  appar  nodca.  Thia  ptovldea  tha  actual  value 
oentr that 'one  cl  tha  attributaa  to  all  paranta.  For  aainple,  let  ae 
caleulata  tha  value  oi  tha  contribution  of  attribute  HI  ALT  to  tha 
'root**  noda  BEST  ACFT  and  intaraadiata  node  PERFORMANCE  (or  alternative 
F-4. 
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For  VEST  NODE: 


COMTRIBUTOM  OF  MI  *tT  -  CC'JMUtATIVE  UEICHTIMI  ALT)/ 

TO  BEST  ACFT  CUMULATIVE  VtICKTtBCST  ACFT) >  • 

VALUEIHI  ALT.r-4) 

naatriekllF^ 

COKTXIBUTIOM  OF  Ml  ALT  -  (0.041/1.00)  •  43 

TO  BEST  ACFT 

■  l.l» 

For  PCRFORMANCC: 

CONTRIBUTION  OF  HI  ALT  ■  (CUMULATIVE  VE1CHT(HI  ALT)/ 

CUMULATIVE  VEICHT< PERFORMANCE >  » 

VALUEIHI  ALT.F-4> 

>  (0.042/0.14)  *  43 

-  13.3 
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For  tach  node  oisitoi  la  a 
dapth-firat  tour 


Caleulata  lha  eoBulatiaa  vialght  ot  tha 
noda,  aa  the  prodoct  ol  Ita  ralaiiaa 
waifht  and  tha  eusal::tl*a  waipht  of 
ita  parent  noda.  (Tha  oaaulative  weight 
of  tha  “reot"  node  la  1.0) 


XlSX 
'THIS  AN 
ATTRIBUT^ 
\node^/^ 


Clear  aalnaa 
(  0 1.  a  1 1 
al  tarnat laaa 
at  thla  noda 


For  aach  laaal  above  tha  ourrant  noda 
lor  aach  altarnatlaa,  add  the  prodoet 
ot  tha  caaalatiaa  weight  at  thla  noda 
and  tha  aalae  of  that  altarnatlaa  at 
this  noda  to  tha  aalua  at  tha  vppar 
laatla  (aodltying  aa  raqnlrad) 


Write  tha  data  cell  to  vaaa  ateraga 


For  each  laael  up,  until  one  la  found 
which  will  tenain  after  the  cal)  for 
tha  neit  node  in  the  tour,  write  tha 
cell's  infornatian  to  mast  ntoraga 


Figure  S  Collapsing  tha  Hierarchy 
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VI  .  VttitbU  Li»l 


Till*  •action  dticribcs  th*  global  variabla  lict  which  contains 
fariablas  availablo  to  all  nnita  and  sognonts  in  the  dacs  ptogtan.  Th«s« 
cariablos  can  bo  ioand  in  UNIT  DASSA  in  the  prograa  listing. 


GLOBAL  VARIASLC  LIST 


ANSWER  STRING  VARIABLE  USED  TO  CONTAIN  USER  RESPONSES 

TO  VARIOUS  NON-SINGLE  LETTER  PROKPTS. 


ARAT  REAL  ARRAY  USED  TO  CONTAIN  THE  RELATIVE  VEICHTS 

AND  CUMULATIVE  WEIGHTS  OF  THE  BRANCH  OF  THE  TREE 
STRUCTURE  CURRENTLY  RESIDING  IN  THE  ARRAY 


CH  CHARACTER  VARIABLE  WHICH  CONTAINS  VARIOUS  RESPONSES 

FOR  COMPUTER  PROMPTED  QUESTIONS  AND  MENUS 


CMO  STRING  VARIABLE  WHICH  CONTAINS  THE  INPUTTED 

COMMAND  OPTION  IN  RESPONSE  TO  THE  MAIN  MENU 


COMNENTSTRINC  STRING  VARIABLE  WHICH  CONTAINS  THE  NUMBER  OF 

BLANKS  EQUAL  TO  THE  CURRENT  MAXIMUM  COMMENT  SIZE 


DISKNAKE  STRING  VARIABLE  WHICH  CONTAINS  THE  DISK  NAME  (VOLUME 

NAME)  OF  THE  DISK  WHICH  CONTAINS  THE  NODE  AND  ALTERNATIVE 
DATA  SETS  FOR  THE  TREE  STRUCTURE 


FILENAME  STRING  VARIABLE  WHICH  CONTAINS  THE  APPLE  II  DISK 

FILE  NAME  HOUSING  THE  NODE  INFORMATION  FOR  A  TREE  STRUCTURE 


FIIEOFSYSTCKS 


FLAG 


1 


tCONT 


IFAOO 


IFIND 


IRAT 


ISTR 


ITOTL 


STRING  VARIABLE  WHICH  CONTAINS  THE  APPLE  II  DISK 

FILE  NAME  HOUSING  THE  NAMES  OF  THE  ALTERNATIVES  FOR  A  TREE 

STRUCTURE 


INTEGER  variable  WHICH  IDENTIFIES  WHETHER  ADDITIONS 

AND  aSLETIONS  FOR  NODES  AND  ALTERNATIVES  HAVE  BEEN  MADE  AND 

THAT  THE  TREE  STRUCTURE  HAS  OR  HAS  NOT  BEEN  (RE) CALCULATED. 

IF  THE  FLAG  IS  SET.  WARNING  MESSAGES  WILL  OCCUR  IN  OPTIONS 
01 S.  REV.  NUN  (SECMENT  PROCEDURE  NUM)  AND  OPTION  SEN  (SEGMENT 
PROCEDURE  SENSITIVITY) . 

0  -  TREE  HAS  BEEN  RECALCULATED 
1  -  TREE  HAS  NOT  BEEN  RECALCULATED 


INTEGER  VARIABLE  WHICH  IS  USED  AS  A  CENCRALIZED 
COUNTER  USED  THROUGHOUT  ALL  THE  PROGRAM. 


FLAGS  WHETHER  TO  CONTINUE  OP  NOT  IN  TRANVERSING 

TREE  CREATED  BY  PROCEDURES  FRETOT,  PRENEZ,  OR  NEXT  CROUP  OP 

ROUTINES  TO  TRANVERSE  TREE. 

0  «  DO  NOT  CONTINUE  WITH  PROCESSING 
1  •  CONTINUE  PROCESSING 


FLAGS  RELATIONSHIP  OF  IFIND  NODE  TO  INPUT  NODE, 
I  ■  IFIND  IS  PARENT  TO  INPUT  NODE 
3  >  IFIND  IS  BROTHER  TO  INPUT  NODE 


POINTS  TO  CELL  CONTAINING  THE  TERMINAL  OF  THE 
BRANCH  OF  NODES  WHICH  HATCH  THE  INPUT  NRN  VECTOR. 


INTEGER  ARRAY  WHICH  HOUSES  A  BRANCH  OF  THE 
TREE  STRUCTURE  AND  CONTAINS  THE  NODE  NUMBER, 
POSITION  OF  THE  NODE  ON  THE  SPAN,  DOWNLINK, 
CROSSLINK,  BACKLINK  AND  UPLINK 


STRING  VARIABLE  AUXILIARY  TO  STRING  VARIABLE 

ANSWER  CONTAINS  USER  INPUTTED  RESPONSES  TO  VARIOUS  NON-SINGLE 
LETTER  PROMPTS. 


FLAGS  TYPE  OF  TREE  TRANVER5AL 

0  -  NOT  A  TOTAL  TREE  TRAVERSAL 
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1  ■  TOTAL  OOVN  NODE  TSAVERSAL  <FROH 
IMPUT  NODE  ON  OOVN) 


I  INTEGER  VARIABLE  WHICH  IS  USED  AS  A  GENERALIZED 

COUNTER  USED  THROUGHOUT  THE  PROGRAM. 


LABELSTRING  STRING  VARIABLE  WHICH  CONTAINS  NODE  LABELS 

AT  THE  TIME  OP  ENTRY  (PROCEDURE  SPAN  IN  SECHENT  PROCEDURE 
OU)0:Y) 


LATT  CONTAINS  THE  LABEL  FOR  THE  ATTRIBUTES  (REGRET 

OR  VALUE) 


LVL  LENGTH  OF  LEVEL  NRN  VECTOR  (FROM  FIND).  ALSO 

USED  TO  DETERMINE  THE  CURRENT  DEPTH  OF  THE  BRANCH  CURRENTLY 
IN  THE  ARRAYS. 


NCROSS  INTEGER  VARIABLE  WHICH  CONTAINS  THE  NUMBER  OF 

NODES  ON  A  GIVEN  SPAN.  USED  IN  PROCEDURE  CROSS  (UNIT  DASSA) 

AND  THOSE  ROUTINES  WHICH  USE  PROCEDURE  CROSS  (PROCEDURE  DISPLAY 
(SECHENT  PROCEDURE  NUN)  AND  SECHENT  PROCEDURE  SENSITIVITY). 


NDEEP  THE  DEPTH  OF  THE  TREE  STRUCTURE 

(MAXIMUM  NUMBER  OF  LEVELS.  HAZHUH  NLVLS) .  SET  BY 
CALC  (PROCEDURE  SECHENT  VVLOAD) . 


NOIFF  NUMBER  OF  LEVELS  NOT  HATCHED  IN  NRNVECTOR 

(LENGTH  INPUT  VECTOR)  •  (LENCTH  OF  IFIND  VECTOR) 


NFLAC  FLAG  WHICH  INDICATES  WHETHER  OR  NOT  AN 

OPEN  DISK  FILE  IS  PRESENTLY  OPEN.  USED  IN  PROCEDURE  SELECTFILE 
IN  SECHENT  PROCEDURE  DUMMY. 


NLVLS  CONTAINS  THE  LENCTH  OF  THE  INPUT  NRN  VECTOR 

(LEVEL) 


NNODES  NUMBER  OF  NODES  IN  TREE 


II 


MOOEIAIEL  STRING  ARRAY  USED  TO  HOUSE  THE  TITLES  OF  VARIOUS 

NODES  CURRENTLY  RESIDING  IN  ARRAYS  IRAY.  ARAY.  AND  VRAY. 


NRNVECTOR  CONTAINS  THE  INFUT  NRN  VECTOR  (NUNBERB) 


NSYS  NUHBER  OF  ALTERNATIVES  (SYSTEHS)  TO  BE  CONSIDERED 


OLDCELLNUN  INTEGER  VARIABLE  USED  IN  PROCEDURE  SPAN  (SEGMENT 

PROCEDURE  DUMMY)  WHICH  CONTAINS  PRIOR  CELL  INFORMATION 
IN  THE  CONSTRUCTION  OP  THE  TREE 


QUESTION  STRING  VARIABLE  MtlCH  CONTAINS  TK*  PROMPT 

FOR  WHICH  A  USER  RESPONSE  WILL  BE  REQUIRED 


RECOROID  INTEGER  VARIABLE  HOT  USED 


TITLE  STRING  VARIABLE  WHICH  CONTAINS  THE  TITLE 

OF  THE  TREE  STRUCTURE 


VRAY  REAL  ARRAY  WHICH  CONTAINS  THE  VALUES  OF  THE 

ALTERNATIVES  FOR  GIVEN  NODES  FOR  THE  BRANCH  CURRENTLY 
RESIDING  THE  ARRAY 


BCCMCHT  VMtMLEft 


This  •tatten  diaoiict«ii>  »lt  too«l  «4ri«bl«t  thii  »t«  1« 

th*  program.  Noto  that  oogmonts  ara  oscloottf  bp  aatoriofco  and 

ideal  preoadureo  within  the  oegment  ate  labetled  bp  leading  and  trailing 

aetorteke. 


•  UNIT  DA8SA 


PROCEDURES  NOOEOISKTOARRAY «  NOOEARRATTOOISK 


I  INTEGER  COUNTER  USED  TO  tOAD  ALTERNATIVE  VALUES  TO  OR 

FROM  VRAY  TO  DISK  FILES 


X  INTEGER  ARGUMENT  WHICH  SPECIFIES  WHICH  ROW  IN  ARRAYS 

I RAY.  ARAY.  AND  VRAY  THE  DATA  IS  GOING  TO  OR  CONING  FROM 


*■•*»  PROCEDURE  NEXT  •»*te 

Z  INTEGER  USED  TO  HOLD  CURRENT  VALUE  OF  LEVEL  IN  ARRAYS 

I  RAY.  ARAY.  AND  VRAY 


PROCEDURE  FIND 


CONTFLAG  INTEGER  FLAG  WHICH  IS  RESET  WHEN  THE  INPUT  NRN  DOES  NOT 

HATCH  THE  CURRENT  BRANCH  IN  ARRAY  IRAY  BUT  A  SIBLING 
EXISTS 
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IKTECER  VRRIXBLE  USED  E&  X  TREE  LEVEL  INDICATOR 


QUITFLAC  INTECER  FLAG  WHICH  EXITS  PROCEDURE  FIND 

1  -  END  PROCESSING 
0  ■  CONTINUE  PROCEBSINC 


PROCEDURE  NODIN 
I  INTEGER  COUNTER 


VAL  STRING  CONSTANT  CONTAINING  ALL  PERMISSIBLE  ELEMENTS  THAT 

CAN  BE  IN  AN  NRN 


I  STRING  VARIABLE  USED  TO  EXAMINE  THE  USER  ENTERED  NRN 

ELEMENT  BV  ELEMENT 


PROCEDURE  INTTOSTRINC  «t*«t 


I  INTECER  ARGUMENT  WHICH  IS  INTECER  TO  BE  CONVERTED  INTO 

STRING  TEXT 


ILOKC  LONG  INTECER  TO  CONVERT  VARIABLE  I  (thi>  prootdora)  INTO 

A  STRING 


FUNCTION  STRTOREAt 


FLAG  INTEGER  FLAG 

0  -  EXAMINE  TEMP  AS  A  TENS  DIGIT 
1  -  EXAMINE  TEMP  AS  A  TENTHS  DIGIT 


I 


INTECER  COUNTER 


IBTR  8TRIHG  IKPUt  AXCUKCNT 


X  IHTCCER  VARIABIC  WNICti  STATES  THE  NUMBER  OF  PLACES 

TEMP  IS  TO  THE  RIGHT  OP  THE  DECtHAL  POINT 


H  INTEGER  COUNTER 


TEHP  STRING  VARIABLE  CARRYING  A  SINGLE  OF  STRING  ISTR  (thl« 

proe*dar«) 


TENS  REAL  VARIABLE  CONTAINING  THE  NUMERICAL  VALUES  OF  THE  TENS 

DIGITS  IN  VARIABLE  ISTR  (this  pteetdat*) 


TENTHS  REAL  VARIABLE  CONTINUING  THE  DECIMAL  VALUES  OF  THE 

TENTHS  DIGITS  IN  VARIABLE  ISTR  (Ihl*  preetdnr*) 


VAL  STRING  CONSTANT  CONTAINING  ALL  PERMISSIBLE  CLCHEKTS 

THAT  CAN  BE  IN  A  NRN 


t  REAL  VARIABLE  TRANSLATING  THE  POSITION  OF  TEMP  <tbls 

ptoetdvxt)  IN  VAL  preetdurt)  INTO  A  NUMBER 


PROCEDURE  CROSS 


L  INTEGER  VARIABLE  WHICH  IS  A  STORAGE  VARIABLE  FOR 

VARIABLE  LVL  <•••  GLOBAL  VARIABLES) 


II 


t' 

t 


SEGMENT  rSOCEOURE  DUMMY 


t 

t 


CONTROL  USED  BY  PROCEDURE  GRAPHICS  TO  INDICATE  WHICH  WIRE 

BLOCK  (1..S)  IS  TO  BE  DRAWN 


PROCEDURE  GRAPHICS 


AN8  STRING  VARIABLE  WHICH  HOLDS  THE  INPUT  CHARACTER  FOR 

FURTHER  PROCESSING  (STRING  OPERATIONS  CANNOT  BE  DONE 
ON  VARIABLE  CHAR) 


4  INTEGER  VARIABLE  USED  TO  HOLD  THE  NUMERIC  ASCII  VALUE  OF 

A  CHARACTER 


E,Y  INTEGER  VARIABLES  USED  AS  SCREEN  COORDINATES  FOR  GRAPHICS 


PROCEDURE  LABELS 


I,y  INTEGER  ARGUMENTS  WHICH  INDICATE  THE  LOWER  LEFT-HAND 

CORNER  WHERE  CHARACTERS  ARE  TO  BE  DISPLAYED 


El  INTEGER  HOLDING  CELL  FOR  VARIABLE  X  (tbi*  ptoe«dur*> 


PROCEDURE  DRAWBLK 


X,y  INTEGER  ARGUMENTS  WHICH  INDICATE  THE  LOVER  LEFT-HAND 

CORNER  WHERE  THE  NODE  BLOCKS  ARE  TO  BE  DRAWN 


t 

t 


SCCHENT  PROCCOURE  WIORD 


t 


INS  8TRINC  VARIABLC  WHICH  HOLDS  THE  INPUT  CHARACTER  CH 

(•••  GLOBAL  VARIABLES)  FOR  FUTURE  STRING  OPER>TIONS 


CMl  CHARACTER  VARIABLE  WHICH  CONTAINS  RESPONSE  TO  VARIOUS 

OPTION  WVC  SINGLE  CHARACTER  RESPONSE  PROMPTS 


COLOR  ARRAY  USED  TO  IDENTIFY  COLORS  USED  IN  DISPLAYS 


EEITFLAC  INTEGER  FLAG  USED  TO  INDICATE  NORMAL  El IT  FROM  PROCEDURE 

ROV 


J.X.L  INTEGER  VARIABLES  USED  AS  COUNi'ERS  AND  ARRAY  INDICES 


LA8EL1  STRING  VARIABLE  WHICH  CONTAINS  'WEIGHTS'  OR  'VALUE' 

DEPENDING  ON  THE  SUB«OPTION  SELECTED.  USED  IN  OUTPUT 
DISPLAYS 


OPT  CHARACTER  VARIABLE  WHICH  CONTAINS  USER  INPUT  SUB>0PT10N 

UNDER  OPTION  WVC 


PPOS  INTEGER  VARIABLE  WHICH  CONTAINS  THE  CURRENT  #  :  ..lATt 

BEING  DISPLAYED  <t  FIRST  ALTERNATIVE,  ETC) 


I.Y  INTEGER  VARIABLES  WHICH  ARC  USED  AS  THE  SCREEN  COORDINATES 

FOR  GRAPHICS.  THEY  OFTEN  INDICATE  THE  LOWER  LEFT-HAND 
CORNER  FOR  CHARACTERS,  BARS  AND  BOXES 


XI  INTEGER  VARIABLE  CONTAINING  THE  ABSOLUTE  LEFT  MARGIN 

OF  GRAPHICS  SCREEN.  USED  IN  INTERACTIVE  GRAPHICS 


REAL  ARRAY  WHICH  CONTAINS  THE  INPUTTED  NEW  VALUES 


VRAYl 


OF  XLTERMATIVES  FOR  A  RPECIFIED  ATTRIBUTE.  LOADED 
INTO  VRAF  (•••  GLOBAL  VARIABLES)  WHEN  SUB>OPTION  VALUE 
IB  EXITED  NORMALLY 


PROCEOURf  DRAWBAR  t«««t 

A.B  INTEGER  ARGUMENT -REPRESENTING  THE  X  AND  Y  SCREEN  COORDINATES 

OF  A  COLOR  BAR 


C  INTEGER  ARGUMENT  REPRESENTING  THE  ALTERNATIVE  (laFIRBT 

ALTERNATIVE,  ETC) 


V  REAL  ARGUMENT  REPRESENTING  THE  WORTH  VALUE  OF  THE 

ALTERNATIVE  SPECIFIED  BY  VARIABLE  C  <lhlt  RxeetdRca) 


PROCEDURE  SQUARES 


A, 8  INTEGER  ARCUMCNTS  REPRESENTING  THE  X  AND  Y  SCREEN 

COORDINATES  OF  THE  LOWER  LEFT-HAND  CORNER  OF  NODE 
BOXES 


PROCEDURE  RDWT 


INT  INTEGER  VARIABLE  CONTAINING  TRUNCATED  RELATIVE  WEIGHTS 

MULTIPLIED  BY  100 


J  INTEGER  COUNTER  AND  ARRAY  INDEX 


LR  REAL  VARIABLE  USED  AS  THE  SUM  OF  ALL  INPUT  WEIGHTS  FOR 

NORMALIZATION 


3S 


PROCCDURt  CALC 


QUItrLAC  IKTECER  FLAG  Vi'lCM  IS  SET  TO  ONE  WHEN  A  BRANCH  OF  A  TREE 

MAS  BEEN  PROCESAEO  (CUMULATIVE  WEIGHTS  CALCULATED  AND 
VALUES  ASSIGNED) 


X  REAL  VARIABLE  WHICH  CONTAINS  INTERMEDIATE  NODE  VALUES 


SEGMENT  PROCEDURE  HUH  • 


CKI  CHARACTER  VARIABLE  WHICH  CONTAINS  RESPONSES  TO  OPTION 

HUM  SINGLE  CHARACTER  RESPP'  PROMPTS 

P  PILE  OF  CHARACTERS  USED  AS  AN  OUTPUT  BUFFER  TO  THE  CONSOLE 

OR  THE  LINE  PRINTER 

J  INTEGER  COUNTER  AND  ARRAY  IHOEF 

OUT  STRING  VARIABLE  -  NOT  USED 


PROCEDURE  DISPLAY 


I.J.X.L  INTEGER  COUNTERS  AND  INDICES 


PROCEDURE  DISPLAY! 


I  .J.K.L 


INTEGER  COUNTERS  AND  INDICES 


PROCEDURE  D1SPLRT2 


CONTROL  INTlubR  VARIABLE  VKICH  CONTAINS  THE  NODE  DIGIT  VALUE 

or  A  DESCENDENT  DURING  GRAPHICAL  DISPLAY 


FLAGS  SPECIFIES  PARTICULAR  GRAPHICAL  DISPLAY  PACKAGE 

1  -  DESCENDENT  DISPLAY  (BARS  UNDER  NODE  BOl) 

1  -  PARENT  DISPLAY  (BARS  TO  THE  RIGHT  OF  NODE  BOl) 
1  >  LEGEND 


J  INTEGER  COUNTER  AND  ARRAY  INDEE 


E.T  INTEGER  SCREEN  COORDINATES  FOR  A  VARIETY  OP  GRAPHICAL 

ITEMS.  FOR  BOXES  AND  CHARACTERS,  THEY  REPRESENT  THE 
LOVER  LEFT-HAND  CORNER 


PROCEDURE  SYSBLK 


CONTHOLl  INTEGER  VARIABLE  WHICH  IDENTIFIES  ALTERNATIVES  DURING 

COLOR  BAR  PRINTOUTS 


YI  INTEGER  VARIABLE  WHICH  CONTAINS  THE  SCALED  HEIGHT 

OF  COLOR  BARS  (4S  VERTICAL  SCREEN  LINES  IS  100  IN 
ALTERNATIVE  VALUE) 


BECP.SNT  PROCEDURE  SENSITIVITY 


CHi  CHitRACTER  VARIABLE  WHICH  CONTAINS  RESPONSES  TO  SENSITIVITY 

SINGLE  character  RESPONSE  PROMPTS 


DELTA 


REAL  VARIABLE  CONTAINING  THE  INTERVAL  SIZE  BETWEEN  THE 
"ROOT'  NODE  VALUE  AXIS  (X-AXIS)  ON  THE  SENSITIVITf  GRAPH 


I.J.X.L 


INTECER  COUNTERS  AND  ARRAT  INDICES 


INDE 

MAI 

MIN 

SENS 

SY8NAKE 

STSNUH 

W 

VOELTA 

VHOLD 

VHAX 


INTECER  CONTAINING  NODE  DIGIT  OF  NODE  WHEN  RELATIVE 
WEIGHT  SENSITIVITY  ANALYSIS  IS  CONDUCTED 


REAL  VARIABLE  CONTAINING  THE  MAZIMUH  VALUE  OF  ALL  THE 
ALTERNATIVES  FOR  THE  ENTIRE  SENSITIVITY  ANALYSIS  IF 
EXPANDED  GRAPHICS  IS  EXERCISED.  ELSE  100 


REAL  VARIABLE  CONTAINING  THE  MINIMUM  VALUE  OP  ALL  THE 
ALTERNATIVES  FOR  THE  ENTIRE  SENSITIVITY  ANALYSIS  IF 
EXPANDED  GRAPHICS  IS  EXERCISED.  ELSE  0 


STRING  VARIABLE  WHICH  CONTAINS  THE  TYPE  OF  SENSITIVITY 
ANALYSIS  BEING  CONDUCTED  (CUMWT.  RELWT.  OR  VALUE) 


STRING  VARIABLE  HOLDING  ALTERNATIVE  NAME  WHEN  VALUE 
SENSITIVITY  IS  INVOKED 


INTECER  VARIABLE  HOLDING  SYSNAME  (this  ptoesduts)  POSITION 
IN  THE  SYSTEM  RECORD  FILE  (•••  GLOBAL  VARIABLES) 


REAL  VARIABLE  NOT  USED 


REAL  VARIABLE  WHICH  CONTAINS  THE  STEP  SIZE  OF  THE  PERTURBED 
VARIABLE  (CUMLATIVE  WEIGHT,  RELATIVE  WEIGHT  OR  ATTRIBUTE 
VALUE) 


REAL  ARRAY  HOLDING  ALTERNATIVE  VALUES  BY  ALTERNATIVES 
IN  COLUMNS  AND  1 1  VARIABLE  PERTURBATIONS  (CUMULATIVE  WEIGHT, 
RELATIVE  WEIGHT,  OR  ATTRIBUTE  VALUE)  IN  THE  ROWS.  ROW  0 
HOLDS  THE  MINIMUM  PERTURBATION,  ROW  10  MOLDS  THE  MAXIMUM 


REAL  VARIABLE  CONTAINING  THE  MAXIMUM  POSSIBLE  INPUT 
VALUE  (10  FOR  WEIGHTS  AND  lOD  FOR  VALUES)  IF  WMAXl 
(thic  preecdurt)  IS  LESS  THAN  THESE  MAXIMUHS  AND 


GREATER  THAN  VMIN.  WlUX  IS  UNAXI 


VNAXl  REAL  VARIABLE  WHICH  CONTAINS  THE  USER  INPUTTED  KAXtHUH 

VALUE  TO  BE  USED  IN  THE  SENSITIVITY  ANALYSIS 


VniN  REAL  VARIABLE  WHICH  CONTAINS  THE  USER  INPUTTED  NINIHVH 

VALUE  TO  BE  USED  IN  THE  SENSITIVITY  ANALYSIS 


X  REAL  VARIABLE  WHICH  CONTAINS  THE  VALUE  OF  THE  -ROOT" 

NODE  FOR  DISPLAY  ON  THE  X-AXIS  OF  THE  SENSITIVITY  GRAPH 


PROCEDURE  CALCARRAY 


CONTROL  INTEGER  VARIABLE  WHICH  INVOKES  THE  NECESSARY  SENSITIVITY 

ANALYSIS  OEPEMDINC  ON  ITS  VALUE 

1  >  CUMULATIVE  WEIGHT 

2  -  RELATIVE  WEIGHT 
1  ■  VALUE 


KEWSUn  REAL  VARIABLE  NOT  USED 


SUM  REAL  VARIABLE  CONTAINING  ONE  MINUS  THE  RELATIVE  WEIGHT 

OF  THE  PERTURBED  NODE  WHICH  IS  USED  TO  INSURE 
PROPORTIONALITY  AMONG  THE  SIBLINGS  DURING  RELATIVE  WEIGHT 
SENSITIVITY  ANALYSIS 


VTEHP  REAL  VARIABLE  NOT  USED 


PROCEDURE  HEADERS 


I  INTEGER  ARGUMENT  WHICH  SELECTS  VARIOUS  OUTPUT  HEADERS. 

WHEN  EQUAL  TO  TWO.  I  IS  ALSO  USED  AS  AN  ARRAY  INDEX 


PROCEDURE  TA6DISFLAY 


A 

r 

STAR 

V 


II  ,J1 

X 

COLOR 


STRING  VARIABLE  USED  TO  DETERMINE  REGRET  (PUTTING  THE 
ASTERISK  ON  THE  LOWEST  VALUE)  OR  NOT  REGRET  (PUTTING 
THE  ASTERISK  ON  THE  HIGHEST  VALUE) 


FILE  OF  CHAR  USED  AS  AN  OUTPUT  BUFFER  TO  CONSOLE  OR  LINE 
PRINTER 

INTEGER  VARIABLE  CONTAINING  THE  NUMBER  OF  THE  ALTERNATIVE 
IN  ARRAY  VHOLO  <•••  SEGMENT  PROCEDURE  SENSITIVITY)  WHICH 
HAS  THE  LOWEST  VALUE  (IF  VARIABLE  A  (thif  ptoctd«r«)  IS 
■R')  OR  THE  HIGHEST  VALUE  (IP  VARIABLE  A  (thlc  preecdnc*) 
IS  NOT  *R‘).  AN  ASTERISK  WILL  BE  PLACED  BY  THIS  VALUE 


REAL  VARIABLE  CONTAINING  CURRENT  'JWEST  VALUE  OR  CURRENT 
HIGHEST  VALUE  DEPENDING  ON  VARIABLE  A  (Ihit  pcoocdara) 
DURING  THE  SEARCH  FOR  THE  LOWEST  OR  HIGHEST  VALUE  OF  A 
GIVEN  ROW  OF  WHOLD  (•••  SEGMENT  PROCEDURE  SENSITIVITY) 


PROCEDURE  GRAPH 


INTEGER  VARIABLES  WHICH  CONTAIN  THE  t  AND  Y  SCREEN 
COORDINATES  WHERE  THE  LINES  OF  THE  ALTERNATIVES  ARC  TO 
BE  DRAWN  ON  THE  SENSITIVITY  GRAPH 


INTEGER  COUNTER 


ARRAY  OF  AVAILABLE  COLORS  USED  IN  THE  SENSITIVITY  GRAPH 
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■  SEGMENT  FROCEDURE  REAOSYSTENS  • 

t  ■ 

•••••  PROCEDURE  NEW  tt#** 

SYSLABEL  STRING  VARIABLE  USED  TO  READ  IN  ALTERNATIVE  LABELS 

•••••  FROCEDURE  OELSYS  •t*«t 

STB  STRiiiC  ARRAY  CONTAINING  ALL  CURRENT  ALTERNATIVE  NAKES 

PRESENTLY  EVALUATED  IN  HIERARCHICAL  STRUCTURE 

J  INTEGER  COUNTER 


SEGMENT  PROCEDURE  MOOPRU 


*»»••  FROCEDURE  PRONE  ••t** 

FLAGl  INTEGER  FLAG  (IN  PROCEDURE  GRAPHICS)  WHICH  COES  FROM 

0  TO  ]  <'1EN  THE  LAST  NODE  IS  REACHED  AFTER  PRUNING. 

USED  TO  COUNT  NEW  NUMBER  OF  NODES. 

J,X  INTEGER  ARRAY  INDEX  AND  COUNTERS 

NEWLVL  INTEGER  VARIABLE  CONTAINING  THE  NUMBER  OF  LEVELS  IN  THE 

HIERARCHICAL  STRUCTURE  AFTER  PRUNING 


NEVNNOOES  INTEGER  VARIABLE  VKICK  CONTAINS  THE  NUMBER  OF  NODES  IN 
THE  TREE  AFTER  PRUNING 


PRAY  INTEGER  ARRAY  WHICH  CONTAINS  ALL  LINKS  FOR  ALL  THE  NODIS 

IN  THE  HIERARCHICAL  TREE.  NODE  NUMBER  RUNS  ALONG  TMB 
COLUMNS . 

ROW  1  THE  NUMBER  1 . .NUMBER  OF  NODES  (0  MEANS  NO  NODE) 
ROW  2  THE  NUMBER  1 . .NUMBER  OF  NODES  CALTERED 
DURING  PRUNING  -  0  IF  NO  NODE) 

ROW  3  NODE  DIGIT 
ROW  4  DOWNLINK 
ROW  S  CROSSLINK 
ROW  i  BACKLINK 


PRNUM  INTEGER  VARIABLE  CONTAINING  THE  NODE  RTCORD  NUMBER  OF 

NODE  TO  BE  PRUNED 


PROCEDURE  MODIFY 


IQUIT  SET  FROM  0  TO  1  WHEN  THE  USER  WISHES  TO  ESIT  THE 

OPTION  MOD  PRIOR  TO  ENTERING  A  NEW  LABEL  ENTRY 


VII.  frcarta  Sttuetur* 


Th*  progrta  eeniittc  of  ooTOtoi  oogaonto  whleh  ollewo  groator 
progtta  oapabllltg.  Tho  following  lict  ohow  all  tho  ptecodoroo  that  aro 
earrontly  In  the  OASS  prograa.  Vhon  tho  proeodnto  It  indantodi  It  mean* 
that  tho  proeodoto  io  local  to  tho  prograa  abooo  it. 


PROGRAM  QASS; 

UNIT  DASSA; 

PROCEDURE  NOOEDtSXTOARRAT; 
PROCEDURE  NODEARRAYTODIBK; 
PROCEDURE  NEXTi 
PROCEDURE  FIND; 

PROCEDURE  NODIN; 

PROCEDURE  PRENEX; 

PROCEDURE  ANSWERTOQUESTIOK; 
PROCEDURE  MASTERNODESETUP; 
PROCEDURE  PRETOT; 

PROCEDURE  INTTOSTRINC; 
PROCEDURE  NUMTOSTRINC; 
FUNCTION  STRTOREAL; 
PROCEDURE  CROSS; 

SEGMENT  PROCEDURE  DUMMY; 
PROCEDURE  GRAPHICS; 
PROCEDURE  LABELS; 
PROCEDURE  DRAVBLX; 
PROCEDURE  LA BEL ATTRIBUTES; 
PROCEDURE  READTITLE; 
PROCEDURE  SPAN: 

PROCEDURE  INITIALIZE; 
PROCEDURE  SELECTFILE; 

SEGMENT  PROCEDURE  WLOAD; 
PROCEDURE  RDV; 

PROCEDURE  DRAWBAR; 
PROCEDURE  SQUARES; 
PROCEDURE  SETUUP; 
PROCEDURE  REVT; 

PROCEDURE  CALC; 

PROCEDURE  WVLOADl; 


SEGMENT  PROCEDURE  NUH; 

PROCEDURE  OUTDEVICE: 

PROCEDURE  NUMERICREVIEV; 

PROCEDURE  NEWPC;  • 

PROCEDURE  DISPLAY: 

PROCEDURE  DISPLAY!: 

PROCEDURE  DISPLAY!: 

PROCEDURE  VTS: 

PROCEDURE  DRAWBLK: 

PROCEDURE  SYSBLK; 

PROCEDURE  DISPLAYO: 

SEGMENT  PROCEDURE  SENSTIVITY: 
PROCEDURE  ANYKEY: 

PROCEDURE  VARNINb: 

PROCEDURE  DETERMINENODB: 

PROCEDURE  SEKVALUE: 

PROCEDURE  CALCARRAY: 

PROCEDURE  HEADERS: 

PROCEDURE  TABDISPLAY; 

PROCEDURE  GRAPH: 

PROCEDURE  CRAPHHEADER: 

SEGMENT  PROCEDURE  READSYSTEHIABELS : 
PROCEDURE  HEW: 

PROCEDURE  DEISTS: 

PROCEDURE  ADDSTS: 

SEGMENT  PROCEDURE  MODP  lU; 

PROCEDURE  PRUNE: 

PROCEDURE  WDOT; 

PROCEDURE  RELINK: 

PROCEDURE  COMPRESS: 

PROCEDURE  REWRITE: 

PROCEDURE  MODIFY: 

PROCEDURE  STAT: 


In  tht  pcogrtn  listinp  that  followc,  i«ch  ptogrca  will  oentftin  a 
■uanary  anQloatd  with  aatariaka  (*>.  In  tha  aomnary,  tht  naat  of  tht 
proetdgrt  will  bt  rtpaattd.  In  addition,  a  britf  diacoaaien  of  tht 
purpoat  or  natura  of  tht  procadact  ia  pcaatnttd.  Foliowing  that,  a  liat 
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of  prooodorto  which  colt  the  ptocodato  will  bo  proooatod.  Tho  focaot 
Hots  tho  oogaont  tho  e«ll  to  froa  ond  thon  spoeiflas  tho  prooodaro 
Btao(s)  la  poroathosos.  Moat,  is  •  list  of  ptoeodoto  ataots)  that  th's 
ptoeodoro  oalls  dotiag  Its  oiocotloa.  Flnolly,  a  llstlag  of  oariablas  is 
pcooldod,  being  divided  into  two  groops.  Tho  first  gronp  (labollod  USED) 
Indleatos  these  variablot  which  ate  used  bat  not  changed  whlla  tho 
procodoro  Is  being  aiocatod.  Tho  soooad  gronp  (labollod  HPPITIES)  aco 
these  valsos  which  aap  change  daring  esoeotlon  of  the  preeodaro.  Note 
that  tf  tho  preeodaro  calls  another  preeodaro,  variables  whleh  ehango 
valsos  andar  tho  saeend  call  will  not  appear  in  the  original  vatiablo 


(«  VROCRMI  SRBft  •) 


mOCRAN  OASS;  < «IC4 . S« , LPRIMTER: •  > 


PROGRAM  OARS 

U8C;  MAIM  PROGRAM  FOR  THE  DECE8I0N  ANALYSIS  SUPPORT  SYSTEM. 
CONSISTS  OF  ONE  UNIT  COASSAI.  SIS  SEGMENTS  (DUMMY. 
WLOAO.NUH, SENSITIVITY, READSYSTEMLABELS.MODPRU)  AND 
ONE  PROCEDURE  (STAT) .  GLOBAL  VARIABLES  ARE  FOUND  IN 
UNIT  DASSA.  SEGMENT  VARIABLES  ARE  FOUND  IN  THE 
VARIOUS  SEGMENTS  AND  SUB-PROCEDURES  IN  THE  RESPECTIVE 
SEGMENTS . 

THE  MAIN  PROGRAM  GENERALLY  SETS  UP  THE  V.ARIABLES 
CRITICAL  IN  RUNNING  OPTIONS  AND  SOLICITS  THE  COMMAND 
OPTIONS.  .  IN  EXECUTING  THE  DON  OPTION,  THE  MAIN 
CLOSES  ALL  OPEN  FILES  AND  ELEGANTLY  RETURNS  CONTROL 
TO  THE  DISK  OPERATING  SYSTEM. 

(•••  note  •••• 

UNIT  DASSA  MUST  BE  COMPILED  SEPARATELY  AND  LOADED  INTO 
THE  SYSTEM. LIBRARY  (UNDER  APPLE  II  PASCAL  OPERATIONS) 
FOR  THE  REST  OF  THE  PROGRAM  TO  BE  COMPILED  CORRECTLY. 
IN  ADDITION,  OPTIONS  ALLOWING  GOTO  AND  MEMORY  SWAPPING 
MUST  BE  PRESENT. 

PROGRAM  USES  THREE  UNITS; 

UNIT  DASSA  CONTAINS  FUNCTIONS  NECESSARY  TO  RUN 
THE  DASS  PROGRAM  AND  CAN  BE 
MODIFIED. 

UNIT  TURTLEGRAPHICS  CONTAINS  FUNCTIONS 

NECESSARY  TO  CONDUCT  THE  GRAPHICS 
CAPABILITY  OF  THE  APPLE  II  MICRO¬ 
COMPUTER.  THIS  UNIT  CANNOT  BE 
MODIFIED  BY  THE  USER. 

UNIT  APPLESTUFF  CONTAINS  THE  FUNCTION  WHICH 

ALLOWS  THE  COMPUTER  TO  WAIT  UNTIL  A 
SINGLE  KEY  IS  DEPRESSED  (KEYPRESS) 
THIS  UNIT  CANNOT  BE  MODIFIED  BY  THE 
USER. 

CALLED  BY;  (nont) 

ROUTINES  CALLED:  SEGMENT  PROCEDURE  DUMMY 
SEGMENT  PROCEDURE  WVLOAD 
SEGMENT  PROCEDURE  NUM 
SEGMENT  PROCEDURE  SENSITIVITY 
SECMENT  PROCEDURE  RE ADSYSTEMLABELS 
SEGMENT  PROCEDURE  MODPRU 
PROCEDURE  STAT 


VARIABLES; 


(•  FROCRAM  DA8I  •> 


UiED;  TEN8TRINC. TITLE, lATT,NNOOES,NDECP.NSVS. FLAG 
UNIT  DASSA) 

MODIFIED:  CMD.NODECRATIONALE, NODETITLE, CELLNVMBER, 

NRNDICIT, DOWNLINK, CROSSLINK], FLAG, N8YA,NFLAe, 
NDEEF . COMHENTSTRINC . LABELSTRINC , IRAT 
!•••  UNIT  DASSA) 


USES  DASSA.  AFPLESTUFP,  TURTLECRAPMICS; 


/ 


(>  UNIT  DASfA  •) 


(*tC*.S«  *) 

UNIT  DASSAi 

•  UNIT  DASAA  • 

•  USE:  CONTAINS  THE  GLOBAL  VARIABLE  LISTING  AND  • 

•  PROCEDURES  VKICK  ARE  UNIVERSAL  TO  ALL  • 

•  SEGMENT  PROCEDURES.  THE  UNIT  IS  NOT  CALLED  • 

■  EXPLICITLY,  BUT  IS  USED  WHENEVER  THE  PROCEDURES  • 

•  IN  IT  ARE  CALLED.  • 

•  CALLED  BY:  (non*)  • 

•  ROUTINES  CALLED:  (nontl  • 

■  VARIABLES;  • 

•  USED:  * 

•  KODiriED:  (nena)  • 

t**«t«*«**««*«*«**t«t**(«tt*«tB******ta«*t«*«*«t*tt*tt**tt**t  t) 


INTCREACE 

CONST 

RAXSYSTEHSaSi 

MAXLABELSIZEalO; 

MAXCONNENTSIZEaAO: 

NAZARRAYSIZEalOi 
MAXNUHBEROFHQQESaiOl i 
TENSTRING*'  •} 

VAR 

COMHENTSTRING.LABCLSTRINC, FILENAME, ANSWER, FILEOPSYSTEMS.OISRNANE  :  STRING; 
CH:CHAR; 

NSys,I,RECOROIO,NLVLS  :  INTEGER; 

CMO.ISTR,tATT, TITLE, QUESTION  :  STRING; 

ICONT,irADD,l,LVL, 

rLAC,NFLAC,NCR0S3,IFIND,lT0TL,NDEEP,NDirF,NNRN,NN0DES,0LDCELlNUN  : 

;  INTEGER; 

KOOEIABEL  :  ARRAYtO . .MAXARRAY5IZE2  OF  STRING; 

IRAY  :  ARRAYIO. .MAZARRAVSIZE.O. .51  OF  INTEGER; 

ARAY  :  ARRAYIO.  MAZARRAYSIZE,! . .21  OF  REAL; 

VRAY  ;  ARRAYtO. .HAZARRAYSIZE, 1 . .KAZSYSTEHS]  OF  REAL; 

NRNVECTOR  :  ARRAY  C 0 . . MAZARRAYSl ZEl  OF  INTEGER; 

NODE:Plir  OF  RECORD 

HODETITLE  ■  STRINCtMAZLABEl  IZEl; 

CELLNUHBER,  NRNDICIT,  DOWNLINK,  CROSSLINK,  BACKLINK  :  INTEGER; 


RELVEICHT.  CUKVEICHT  :  REAL; 

SYSTEHVRLUES  ARRAY  tt  .  .KAXSYRTCKSl  OF  REAL 
RATIONALE  :  STRINCtNAICONNENTRIZB) ; 

END; 

SYSTEMS; FILE  OF  RECORD 

SYSTEHNAME  ;  STRING CHAZLABELYIZEI 
END: 

(•  PROCEDURES  IN  DAS8A  *1 

PRCCEOURE  NOOEDISKTOARRAYIS: INTEGER) : 

PROCEDURE  NOOEARRAYTODlSX(X;INTECER>t 
PROCEDURE  NEXT; 

PROCEDURE  FIND; 

PROCEDURE  NOOIN; 

PROCEDURE  PRENEZ; 

PROCEDURE  ANSVERTOOUESTtOHi 
PROCEDURE  MASTERNOOESETUPi 
PROCEDURE  PRETOT: 

PROCEDURE  INTTOSTRING< I ; INTEGER); 

PROCEDURE  NUHTOSTRtNC(X:REAL): 

FUNCT I ON  STRTORE Al ( I STR : STR I NG ) : RE AL ; 

PROCEDURE  CROSS: 


IMl'lEKENTATION 


(•  UNIT  0AS9A  ■) 


PROCEDURE  NOOEOISKTOARRAY; 


PROCEDURE  NODEDISKTOARRAr  • 

USE:  TO  TRANSFER  DATA  ^EAO  IN  FRON  RECORD  ■ 

NODE  TO  THE  IRA^  ARAT.  AND  VRAY.  • 

REQUIRES  AN  ARf  -£NT  WHICH  IS  EQUAL  TO  • 

THE  PARTICULAF  .OV  ISPECIFIC  NODE  AT  A  • 

SPEC’FIC  lev:,  in  the  TREE)  IN  THE  ARRAYS.  • 

CALLED  BY:  UNIT  OASSX  (NEXT.  CROSS.  FIKDt  • 

SEGMENT  PROCEDURE  DUMMY  (SELECTFILE)  • 

ROUTINES  CALLED;  (non*)  • 

VARIABLES:  • 

USED:  NODEtCELLNUMBER.NRNDICIT, DOWNLINK  ■ 

CROSSLINK, BACKLINK.RELWEtCKT.CUMWEICKT  • 

SYSTEMVALUESI 1 . .NSYSI .NODETITLEl  • 

NSYS  <*t*  UNIT  DASSA)  • 

KOOIFIED;  NODELABEL.  IRAY,  ARAY,  VRAY  (■••  ■ 

UNIT  DASSA)  • 

1  <•••  PROCEDURE  NODEDISKTOARRAY)  • 


I:INTECERi 

SECIN 

WITH  NODEA  DO 
BEGIN 

NODELABELtZI :«NODETITLEi 
IRAYCZ.Ol ;-CCLLNUMBER: 

IRAYCZ, i ] :«NRNOIGIT; 

IRAYCZ,2]:-DOVNLINKi 
IRAYCZ, 31:-CROSSLINKi 
IRAYCZ, 41  ;>BACKr.lNX: 

ARAyCZ,n;-RElWE2CKT: 

ARAYCZ,l];«CUMVEICHTi 

FOR  I;-l  TO  NSVS  DO  VRAYC Z , 1 1 : -SYSTEMVALUESC 1 1 ; 

END 

ENOi  (*  END  TRANSFERRING  RECORD  NODE  DATA  FROM  DISK  TO  ARRAYS  *> 


3* 


PROCEDURE  NODEARRATTOOlSXi 


PROCEDURE  NODEARRAyTOOISK 

USE:  TO  TRANSFER  DATA  READ  IN  FROM  ARRAYS  IRAY, 

ARAY.  VRAY,  AND  NOOETITLE  TO  RECORD  NODE. 
REQUIRES  AN  ARGUMENT  WHICH  IS  EQUAL  TO 
THE  PARTICULAR  ROW  (SPECIFIC  NODE  AT  A 
SPECIFIC  LEVEL  IN  THE  TREE)  IN  THE  ARRAYS. 
CALIED  BY;  SEGMENT  PROCEDURE  DUMMY  (SPAN) 

SEGMENT  PROCEDURE  VVLOAD  ( RDVT.RDV , CALC) 
ROUTINES  CALLED;  (i.ena) 

VARIABLES: 

USED:  NODELABEL,  IRAY.  ARAY,  VRAY,  NSY8 
(•••  UNIT  DASSA) 

MODIFIED;  NOOEC CELLNUMBER,NRNOICIT, DOWNLINK, 

CROSSLINK, BACKL INK , RE  LVE 1 CHT, CUMWE I CHT 
SYSTEMVALUESI 1 . .NSYSI ,NODETITLCI 
(•••  UNIT  DASSA) 

I  ((••  PROCEDURE  NODEARRAYTOOISK) 


VAR 

I  ;  INTEGER: 

BEGIN 

WITH  NODEa  do 
BEGIN 

nodetitle ;«NOD£LABELCll: 

CELlNUHBER;-IRAY(E,0]: 

HRN0IGIT:«1RAYCZ,1I; 

DOWNLINX:«IRAYIZ,Zl; 

CR0SSL:NK:=IRAY£Z,3]: 

BACKLINK;«IRAYCX,4]: 

RELVEIGHT; lARAYt X , n : 

CUMWE I GHT ; -AR AY ( X , X 1 : 

FOR  l.ml  TO  NSYS  DO  SYSTEMVALUESI 1 1 : -VRAYC X , 1 1 : 

END 

END:  (*  END  TRANSFERRING  RECORD  NODE  DATA  FROM  ARRAYS  TO  DISK  ■) 


mocCDURE  NEIT; 


«•  VWIT  DA3SA  •) 


procedure  meet 

KKtStW  «>t  I»ITi'am”d 

AMO  PRETOT,  THEN  THE  bout.vI  PRBNBt 

the  DEPTH-riRST  ’'^"FOAH  THE 

1«  accessed  each  tike  THAT^Mn]^  ^ 

called.  MOCECURE  next  is 

CALLED  BY:  SEGMENT  PROCEDURE  DUMMY  ISPAN) 

«0.fTlNE.S  CAluS''^NJJ°n'°"”  ‘'"tOADi) 

VARIABLES-  OASSA  <N0DEDI3KT0AHRAY> 

USED;  NDirr  ((«•  umy  DASSAI 

"o-N«.  A,r.,.AA,,  „„„ 

S  <•••  PROCEDURE  NEXT) 


label  1; 

VAR 

2  ;  INTECCR; 

begin 

»r<IHAYtLVL,23  <.  p, 

then 

begin 

!•  *F<<LVL<.1  lORdvi.NOlrD) 
then  I  COJIT:  .O 

ELBE 

BECIN 

ir<IR.ATtLVL.33<.o, 

THEN 

begin 

lVL.«LVt-J; 

COTO  t 
END 


ELSE 

begin 


M 
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UNCLASSIFIED 


NL 


SCCX<N03t .  IllJkTim,  ))  > 
CCTCNODO. 
N0DED18XT0AIXAr(X>: 
IRATtZ.Slr-IXAYCLV^.Sl 
IVI:.Z 
tND 

INO 

D 

Sf 

IC!N 

Z;-LVI.«1: 

IFdXATCZ.Ol.IRATCLVL.Zn 
TXtM  LVttaZ 


ZL8C 

BEGIN 

SCEKINOOE.IRATCtVl.tDs 
CET(NODI> ; 
NOOEOISKTOARRATIZ); 
IRATCZ,Sl;«IRAyCt.Vl,0); 
tVl:aZ 


(•  UNIT  DAS8A  • 


rRoccoum  riNO: 


•  PROCEOURK  riNO  • 

■  USE:  THU  PROCEDURE  SEARCHES  THE  TREE  FOR  A  MATCH  • 

■  TO  THE  INPUT  NODE  INPUTTED  BY  PROCEDURE  KODIN  • 

•  UNIT  DASSA.  t 

•  CALLED  BT:  UNIT  DAS8A  (NODIN)  t 

•  ROUTINES  CALLED:  UNIT  0A88A  (NODEDISXTOARRAY)  • 

■  VARIABLES:  t 

•  USED:  irADD.IPINO.NDIFP. IRAY.NRNVECTOR  ■ 

•  (•••  UNIT  DASSA)  t 

•  HODiriEO:  IFADD.IFIND.NDIPP.ICONT.LVL  • 

•  (•••  UNIT  DASSA)  • 

•  J.Z.CONTFLAC.OUITFLAC  • 

•  (•••  PROCEDURE  FIND)  t 

VAR 

CONTPLAC.QUITPLAC.J.Z  :  INTECER; 

BEGIN 

QUITPLAC:aOi 

IFADOraZi 

IFINO:«li 

NDIFF:aOi 

J:-Ij 

REPEAT 

BEGIN 

CONTFLAC:al; 

IF(IRAY[J,ll«NRNVCCTOR(Jl) 

THEN 

BEGIN 

IF<J-NIVL8) 

THEN 

BEGIN 

1C0NT:-I: 

LVL:iiJ: 

OUITFLAC;«I 

END 

ELSE 

BEGIN 

IFdRATC  J.IKU 
THEN 
BEGIN 


S4 


(•  UNIT  VAMMA 


rROccDum  nosin: 


PROCCDURK  NODIN  • 

USE;  READS  IN  USER  INPUTTED  NODE  REFERENCE  NUNIBR.  A 
HAS  THE  CAPABILITT  TO  FILTER  NON-NUHERIC  • 

INPUTS.  IP  AT  LEAST  ONE  NUMBER  HAS  BEEN  • 

CMTCRCD,  PROCEDURE  FIND  WILL  BE  INITIATED.  • 

CALLED  aV:  UNIT  DASSA  (PRENEII  ■ 

SSCKENT  PROCEDURE  NUN  tDISPLAT)  t 

SEGMENT  PROCEDURE  NOOPRU  (HOOIPTI  • 

ROUTINES  CALLED;  UNIT  DASSA  (FIND)  • 

VARIABLES;  t 

USED;  VAL  (ftt  PROCEDURE  NODINI  '*  • 

MODIFIED:  NLVLS, I CONT.NRNVECTOR. .ANSWER  • 

UNIT  DASSA)  • 

l.E  PROCEDURE  NODIN)  • 


CONST 

VAL«‘PlEE1S<7Bf'i 

VAR 

l:INTECCRi 
I : STRING! 

BEGIN 

VRITELN(OUTPUT); 

WRITELNC OUTPUT. 'ENTER. . .NRNI* ); 

RE ADLNt INPUT . ANSWER) : 

ANSWER ; ■CONCATI '  ANSWER); 

NLVLS:«Bi 

ICONT;aOi 

NRNVECTORIOIi-O: 

FOR  I: -I  TO  LENGTH! ANSWER)  DO 
'  BEGIN 

E;-COPT(ANSVER.I.l)! 

1F(POS(E,VAL)<>0) 

THEN 

BEGIN 

NLVlS.eNLVLS^l : 

NRNVECTORINLVISI ;«POS(E,VAL)>I; 
END 
END: 


St 


<*  UNIT  OAStA  •) 

IP(NIVIA>0» 
thin  find 


“J  «•  END  PROCEDURE  NOOIN  •) 


(•  VMIT  DAftA  •) 


PRcccDUic  mmi: 


PROCIDURI  PRCHII  • 

USE:  ELtCITI  A  NODI  RtrCRCMCI  KVHRBR  PROH  TMR  UIBR  • 
AND  ir  VALID.  STARTS  THE  TREE  TRAVERSAL  AT  • 
NODE.  • 

CALLED  BY:  SECHENT  PROCEDURE  0Uf«T  (SPAN)  • 

SECHENT  PROCEDURE  WIOAO  (UVLOADI)  • 

SECHENT  PROCEDURE  HUH  • 

SECHENT  PROCEDURE  HODPRU  (PRUNE)  • 

RCUT1NC8  CALLED:  UNIT  DASSA  (NODIN)  • 

VARI ARLES:  • 

USED;  LVL.tCONT  (act  UNIT  DASSA)  • 

HODiriED:  NDIPP.ITOTl  (at#  UNIT  DASSA)  • 

regatta tataaattttaata««atat**t*a«t«*atttaat»«»taaaat  a) 


SECIN 

NODINi 

IPdCOKTOO) 

THEN 

SECIN 

NDirP:«lVLi 
ITOTl : -0 
END 
END: 


(a  END  PROCEDURE  PRENEE  ai 


mOCCOUIC  ANSWCITOQUCSTION 


t 


rROCIDURK  ANSVIRTOQUItTIOM  ■ 

use:  VRITCS  OUT  A  PAOHPT  CARRICO  IT  TMC  VARIASLC  • 

OUC8TIOK  AND  ACCEPTS  A  RESPONSE  THROUCKT  TNC  • 

VARIABLE  ANSWER.  LOOPS  UNTIL  THE  LETTER  7  OR  N  • 
IS  DEPRESSED  POLLOVCO  ST  A  CARRIACS  RETURN.  ■ 

CALLED  ST:  SECHCNT  PROCEDURE  WLOAD  (RDVT)  • 

ROUTINES  CALLED:  (Bpaa)  • 

VARIABLES:  • 

USED:  QUESTION  <•••  UNIT  DASSA)  • 

HODiriCO:  ANSWER  UNIT  DASSAI  • 

•tattatataattst at* tttttatt «•••••••■• t«i«**«***ta***t*t*  a) 


BECIN 

REPEAT 

BECIN 

WRITE (OUTPUT. QUESTION) s 
RE AOLN ( INPUT . ANSWER ) 

END 

VNTIL((ANSVCRa*Y‘ >OR(AN8VCRa'NM> 

END:  (•  END  PROCEDURE  ANSWCRTOOUCSTION  •) 


(■  UNIT  OAtS* 

rROCCaURX  lIASTtRNODtttTUri 


fROCCDURI  NAiTIRNOOtStTUr 

USE;  miTIALlZCA  THE  VARtAlLCt  AND  ARRATA  WHEN  CREATING 
A  KCV  TREE  STRUCTURE 

CALLED  IT:  SECHENT  RROCEDURE  OUKHT  (SPAN, INITI All ZE) 
ROUTINES  CALLED;  (»•»•) 

VARIAIIES: 

USED;  (>•■•) 

HOD I r t  CD :  NNODCS . NODCL AECL . t RAT . ARAT , LVl 
<ft«  UNIT  DASSA)) 


lECIN 
NNODCS :>S; 

NODCLABCLCI) ;«*HASTER*i 

rOR  l■.•e  TO  i  DO  lRATte.n:«S: 

ARATC0,lI:>0i 

AXATte,2V;aO; 

END:  <•  END  PROeCDURC  KASTCRNODISETVP  •> 


(•  UNIT  D&81X  •> 


FROCtOURt  FRSTOTs 

(•  **>t**«*t***t*tt«t*t*t**(*«**««c«*ta*t«a****»t*i*t««*t»««t 

• 

•  FROCCDVRI  FRITOT 

•  VRC:  StTR  ARRAY  POIKTCRR  TO  THE  TOF  OF  THE  TREE  STRUCTURE 

«  TO  FRCFARC  FOR  AH  CHTIRS  TRAVERSAL 

■  CAltEO  IF;  SECHCNT  FROCCOURE  OUHHT  <SPAN) 

•  SECHCNT  PROCEDURE  WLOAD  IWVLOAOl . CALC) 

•  SECHCNT  PROCEDURE  NUH 

•  SECHCNT  PROCEDURE  KOPFRU  < PRUNE) 

■  ROUTINES  CALLED:  (atat) 

•  VARIAIIES: 

•  USED:  KNOOES  (act  UNIT  DASSA) 

•  HOOiriSO:  tCONT.NOtrr.lVL.ITOTL  (a**  UNIT  DASSA) 


BECIN 

ICONT;«t2 

NOirr:al2 

ITOTL:*li 

IFINNODESO)  THEN  tCONT;«0 
ENOi  (•  END  PROCEDURE  FRETOT  •) 


<•  VNXT  Vkttk  •) 


noccoum  inttostrinc: 


rROCCDURC  INTTOSTRINC 

USE:  TRANSLATE  AN  INTEGER  VALUE  INTO  A  CHARACTER  STRING 

SO  THAT  IT  CAN  BE  PRINTED  ON  EITNCR  THE  CONSOLE  OR  THE 
PRINTER  IN  EITHER  THE  TEXT  OR  GRAPHIC  NODE. 

CALLED  BT:  SEGMENT  PROCEDURE  WLOAD  (SETUP) 

SEGMENT  PROCEDURE  NUM  (NUMERICREVIEV.DISPLATI > 
SEGMENT  PROCEDURE  SENSITIVITY  (HEADERS) 

ROUTINES  CALLED:  (aoa*) 

VARIABLES: 

USED:  I  (•••  PROCEDURE  INTTOSTRINC) 

HODirtCO:  ISTR  (sa*  UNIT  OASSA) 

I  LONG  (■••  PROCEDURE  INTTOSTRINC) 


VAR 

ttONC'.INTECERi 

BEGIN 
ILONC:<ili 
STRdlONC.ISTR)  : 

I STR : •COPT ( I STR .LENGTH ( I STR ) , 1 ) i 
END;  (■  END  PROCEDURE  INTTOSTRINC  •) 


I 


I 


PROCEDURE  HUtrrOBTRlNC: 


(■  UNIT  DARIA  •> 


t 


PROCEDURE  NUNTORTRIMC 

URE:  TRAMRLATE  AN  REAL  NUNItR  VALUE  INTO  A  CHARACTER  BTRINC 
RO  THAT  IT  CAN  BE  PRINTED  ON  EITHER  THE  CONIOLE  OR  THE 
PRINTER  IN  EITHER  THE  TEXT  OR  GRAPHIC  NODE 
CALLED  BY:  BECNENT  PROCEDURE  WLOAO  (RDV) 

BECNENT  PROCEDURE  NUH  (DIRPLAV I .VTI) 

BECNENT  PROCEDURE  BENSITIVITY  (GRAPH. CRAPHHEADCRBI 
ROUTINER  CALLED:  (non*) 

VARIABLES: 

USED:  X  (t«»  PROCEDURE  NVRTOBTRINC) 
nOOiriED:  IBTR  (st«  UNIT  DABBAl 

ILONC  PROCEDURE  NUKTOSTRINC 


t 


VAR 

ILONC 


INTECERi 


H 


BEGIN 

ILONC :«TRVNC(IQO«X>i 
STR( ILONC, IBTR): 

IP  (ILONCdOO)  THEN  IBTR:  ■CONCATI '  0  *,  IBTR) : 
INSERT  ( ' . ' , I8TR.PRED(LENCTH(I8TR))): 

IBTR: -CONCATi •  ’.IBTR); 

ISTR:«COPT(lSTR,LCNCTH(I8TR)-S.4) 

END: 


i 


i 


j 


I 
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(•  U«IT  Okilk  •> 


rUNCTION  STRTOKKALi 


rUNCTlOM  tTRTOItAt 

USC:  TRAKSLATE  A  STRING  VARIABLE  AND  RETURNS  A  REAL  VALUE. 
CARAILE  or  riLTERlNC  NON-NUHERIC  CHARACTERS  FROH  THE 
INhUT  STRING. 

CALLED  BY;  SEGHCKT  rROCCOURE  WLOAO  (RDV.ROVT) 

SEGMENT  PROCEDURE  SENSITIVITT ( DCTERNINCNODB) 
lOUTINtS  CALLED:  (noa*) 

VARIABLES: 

USED:  ISTR  (•••  UNIT  OASSAI 

VAl  (at*  FUNCTION  STRTOREAL) 

KOOIflEO;  rLAC.K.TENS.TENTMS.I.TEMP. J.X.H 
FUNCTION  8TRTORCAL) 


CONST 

VALa‘9n)4S«FIF.'i 

VAR 

TENS, TENTHS.!: RE All 
I .J.K.H.FLAC: INTEGER; 

TEMP: STRING; 

atCIN 

FLAG: -S; 

K:>l; 

TENS: -I; 

TEHTHS:-0; 

FOR  !:■!  TO  lENGTHCISTR)  DO 
BEGIN 

TEMP: -COPT! ANSVER,! . 1) : 

J  •POS(TEMP.VAL); 
inJOO) 

THEN 
BEGIN 
ir( Jail ) 

THEN  FlAGral 


IFdLACal  ) 

THEN 
BEGIN 
I  aJ-t  : 
riAC  all 

FOR  Mai  TO  r  DO  r  aX/lO; 


«4 


TEKTMS:-TCNTMS«t: 

K:-X«t 

tNO 

ELSE 

lEClN 

X:-J-li 

TENS;-TENailO«t 

END 

END 

END: 

STKTOREAL ; -TENS«TENTHB 
ENOi  <•  END  FUNCTION  8TRT0REAL  •> 


(•  UNIT  DAttA  • 


I 


rROCEOURI  CRORli 

(•  •tttttattittttti 

•  rROCCOURE  CROSS 

•  USE:  PLACES  ALL  THE  NODES  OP  A  OESCENDCNT  SPAN  IN  THE  ARRATS  • 

•  UNDERNEATH  A  GIVEN  NODS.  • 

•  CALLED  BY:  SECHENT  PROCEDURE  NUN  (DISPLAY . DISPLATO >  • 

•  SEGMENT  PROCEDURE  SENSITIVITY  ( DETERNINENODE)  • 

•  ROUTINES  CALLED:  UNIT  DASSA<NODCDISXTOARRXT>  • 

•  VARIABLES:  • 

•  USED:  (Bona)  • 

•  nODiriEO:  LVL.NCROSS.IFAOO.IRAY  • 

•  (•••  UNIT  DASSA)  • 

•  t  (stt  PROCEDURE  CROSS)  '  • 

VAR 

1: INTEGER: 

BEGIN 

L;«LVt: 

NCROSS:«0: 

IFAOO:aE: 

VHILEdRAYCLVl.IPADOlOO)  DO 
BEGIN 

lVL:>LVLat; 

IRAYCLVL.OI :aIRAY(LVL-l .IFAODl: 

SEEK(NOOE.IRAYCLVL.O)); 

GETiNODE): 

NODCOISKTOARRAYILVL); 

IFAOD:-3 

END: 

NCROSS:aLVL*Li 

LVl:-l 

END:  <«  END  PROCEDURE  CROSS  «> 


it 


(•  UNIT  OJkIM  •> 


tC^HENT  PROCEDURE  OUKHTi 

(t  jt*t**tt«*ti«*««t*«ttt***tt**«**«*«>*t*t*t*«t*«*tt««**tt**«« 

•  SECHENT  PROCEDURE  DUMMY  • 

•  USE:  THIS  SECMEKT  COMTAINS  THOSE  ROUTINES  WHICH  ARE  • 

•  USED  TO  GENERATE  NEW  TREE  STRUCTURES.  IN  ADDITION,  • 

•  THIS  SECHENT  IS  USED  WHEN  OPENING  NEW  DISK  PILES  • 

•  FOR  SUBQUENT  ACTIVITY.  ■ 

•  CALLED  BY:  DASS  • 

>  ROUTINES  CALLED:  SEGMENT  PROCEDURE  DUMMY  (GRAPHICS,  • 

•  LABELATTRIBUTES,READTITLB,SPAN,  • 

•  INITIALIZE,  SELECTFILE)  • 

•  VARIABLES;  • 

•  USED:  CHD  • 

•  MODIFIED:  (non*)  • 

■*••«••• tit* *) 

VAR 

CONTROL: INTEGER: 


tl 


(•  KCMEKT  FROCCDUIK  DVItHT  •> 


FROCEOURI  CRRPHICli 


PROCEDURE  CRRPMICB  • 

USE.  THIS  PROCEDURE  IS  CALLED  ST  SPAN  TO  CREATE  A  ■ 

GRAPHICAL  DISPLAT  OP  THE  TREE  STRUCTURE  AS  IT  IS  • 
CREATED.  THIS  GRAPHICAL  PACKAGE  DRAWS  THE  WIRING  • 

TREE  DIAGRAN  AS  WELL  AS  HANDLES  THE  LINKAGES  POR  • 
INPUTTING  NODE  LABELS  INTO  THE  TREE  STRUCTURE.  • 

THIS  PROCEDURE  HAS  TWO  SUBORDINATE  PROCEDURES  • 

(LABELS  and  DRAWBLR)  WHICH  AID  IN  THE  GRAPHICS  • 

OISPLAT.  • 

CALLED  BT:  SEGMENT  PROCEDURE  DUHMT  (SPAN)  • 

ROUTIHES  CALLED:  SEGHEKT  PROCEDURE  DUNMT  ( LABELS, DR AVBLE)  • 
VARIABLES:  • 

USED:  NOOELABEL  (aaa  UNIT  DASBA)  • 

CONTROL  (caa  SEGMENT  PROCEDURE  DUMMT)  • 

MODIFIED:  ANSWER  (taa  UNIT  DASBA)  • 

E.T.ANS  a 

tataaataaaaaaaaaaattaaaaaaataataaaattaaaattataaataataaaaa  a> 


VAR 

I,T.JI:INlC6ERi 
ANS: STRINGS 


(•  SECKCNT  PIOCBDURB  DUItHT  •) 


PROCBDURB  IRBBLRCB.Y: INTECBR); 


PR0C80URB  lARBtS  ■ 

VRB:  SUBORDINATE  PROCEDURE  TO  PROCEDURE  GRAPHICS.  THIS  • 
PROCEDURE  ENABLES  CHARACTER  INPUT  FROM  THE  USER  • 

TO  BE  OIRPLAyCO  IN  "REAL  TINE"  ON  THE  MONITOR  IN  • 
THE  GRAPHICS  MODE.  THE  ARGUMENTS  USED  IN  THIS  • 

PROCEDURE  ARE  THE  SCREEN  COORDINATES  OF  THE  • 

LOVER  LEFT  CORNER  WHERE  THE  FIRST  CHARACTER  IS  TO  • 
BE  OISPLAVED.  BACKSPACE  FUNCTION  IS  AVAILABLE.  • 

ENTRY  TERMINATES  VMEM  ANY  OF  THREE  CONDITIONS  ARB  • 
MET:  • 

1)  THE  WORD  DONE  IS  TYPED  • 

2>  WHEN  THE  RETURN  KEY  IS  DEPRESSED  • 

3>  WHEN  MORE  THAN  10  CHARACTERS  (NOT  • 

INCLUDING  BACKSPACED  CHARACTERS)  ARB  • 

ENTERED  • 

CALLED  BY:  SEGMENT  PROCEDURE  DUMMY  (GRAPHICS)  • 

ROUTINES  CALLED:  (nana)  • 

VARIABLES;  • 

USED:  (aoaa)  * 

HDDIFIED;  l.Y.II  • 

ANSWER, CH  (aat  UNIT  DAS8A)  • 

J.ANS  (ft*  PROCEDURE  GRAPHICS)  • 

VAR 

zi:i)rrECCR: 


BEGIN 

E1:.X; 

ANSWER:-"  :ANS;-'  •; 
MOVETO<E,Y) ! 

REPEAT 

BEGIN 


REPEAT 

UNTIL  KCYPRESS: 
RCAD(CH) ; 
AN3(n:-CH; 

J .-ORDICH)  i 
IF (NOT  COIN) 
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I*  8ECKENT  PEOCEDUIB  OUMHY  •> 


THEM 

IE6IN 

ircJOB) 

THEM 

BECIN 

IF(CHa*  ')  THEN  CK:>*  *: 

VCHAX ( CM  > i 

ANSWER: >C0NCAT(AN8VER,ANS) i 

END 

EtSR 

ir<ii<i) 

THEN 

BEGIN 

H0VCT0<l-7.r>: 

VCHARC  *>: 

MOVETO(8-7,T>: 

ANSVER:-C0PT(ANSVCR,1, (LCNCTH(ANBVER)-l >> i 
S:-X-7 
ENOi 

END: 


END 


UNTIL  ( ( ANSVERa ' DONE  * ) OR ( EOIN) OR< lENCTHI ANSWER >  >  a 1 0 ) ) : 


!■  SBCHEKT  PROCEDURE  OUmT  •> 


PROCEDURE  DRAVILK(I.T:1HTCCSR>: 


PROCEDURE  DRAWILK  ( S .T : INTECBR)  t 

USE:  DRAWS  RCCTAMCLCS  COMTAtNlNC  MODE  LASELS.  THIS  • 

PROCEDURE  IS  SUBORDINATE  TO  PROCEDURE  GRAPHICS.  THE  • 

TWO  ARCUHENTS  REPRESENT  THE  LOVER  LEPT  CORNER  OP  THE  • 
RECTANGLE.  THE  RECTANGLE  IS  DRAWN  ST  COLORING  THE  • 

ENTIRE  RECTANGLE  AREA  WITH  THE  DESIRED  RECTANGLE  t 

COLOR  OUTLINE  AND  IS  THEN  PILLED  IN  RT  THE  BACKGROUND  • 
COLOR.  • 

CALLED  ST:  SEGHENT  PROCEDURE  DUMMY  (GRAPHICS)  • 

ROUTINES  CALLED:  (non*)  * 

VARIABLES:  * 

USED:  E.r  * 

KODIPIED:  (nono)  * 

I  toot •*«•••«■*• ttotttotdoottootooootito*******************  0) 


VIEVPO»T(l,X»75,y,T^JJ); 

PILLSCRCCN(CRBEN); 

VIEVPORT(X«).E»73.Ttl.T*lI)i 

PIIL8CREEN(BIACK): 

VIEWPORT! 0,277, 0,1*1) 


(•  tKCMEMT  rXOCtDURB  DUmT  •> 


(• 


t 


•  START  PROCCOURB  GRAPHICS 


■ 


SECIN 

ANSVBS:>‘ 

CASE  COKTROl  OP 


1: 

BBC  IN 

1:>10S:  y;>17l:  ORAWBLXIS.T) s 
ANSVCR:>HODBLABEirLVLli 
ROVCTOdOT.tlO);  USTRINCI AMSVER) i 
1:«S:  Trail);  DRAVBLBd.T) ; 

KOVCTOC 137,171);  PCNCOLOR(CRCSN) ; 
HOVCTQ(t)7.141);  HOVCTOl  37 . 14 1  >  ;  HOVCTOOt.DA); 
PENCOLORiNONE); 
tABClS(B«3.T«3) 

END: 

3: 

SECIN 

EralOS;  T:-ll);  ORAVBIE(E.T) ; 

MOVCTO(l)7,141): 

PENCOLORICREEN);  HOVCTO(I37, 134) ; 

PCNCOlOR(NONE>: 

lA8ElS(la),r«3> 

END; 

3; 

BEGIN 

I:-203;  Y:-113;  DRAVBLXlX.T) ; 

HOVETOl 1)7,141);  PENCOLOR (GREEN) ; 

KOVITO(237,  141  ) ;  HOVCTO( 337 , 1 34) ; 

PENC0L07.IN0NE) ; 
lABft.8(E«3,y«3) 

END; 


4; 

BEGIN 

IralS:  r;a4S;  ORAVBLK( X .T ) ; 
MOVCTO(7), 141 ) ;  PENCOLOR(CRECN) ; 
KOVETO(7),St);  PENCOIOR(NONB) ; 


7) 


1 


4 


1 


K- 


(•  3CCHENT  rnOCEOUIIB  OVKHT  •> 


lAIElS(X«},T*t> 

ENOi 


5; 

•ECIN 

l:>199i  Y:a49:  0RAVBLK( X ,r) ; 
HOVETOttf?  ,191)1  YENCOLOIICCIIEEN); 
ROVCTO<l*1.9l) i  PENCOLOX<NONB>i 
tAaBlS(X«l.T42) 

XNO: 


XMO 

END;  (•  END  CRAPHtCS  •) 
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(■  •ECMKMT  PROCEDURE  DVMMT  •> 


PROCEDURE  lARELATTRIlUTESi 


PROCEDURE  lARELATTHlRUTES 

USE:  USED  TO  SUPPORT  OPTION  ATT  WHICH  AltOVS  THE  USER 
TO  ENTER  THE  ATTRIBUTE  CHARACTERISTIC.  THE  USER 
IS  ALLOWED  TO  ENTER  ANT  STRING;  HOWEVER,  ANT 
CHARACTERISTIC  ENTERED  WITH  A  R  WILL  BE  ASSUmtED 
RT  TKS  SENSITIVITY  ANALTSIS  TO  BE  REGRET  AND  WILL 
ANNOTATE  THOSE  ALTERNATIVES  WITH  THE  LOWEST  VALUES. 
CALLED  BT:  SECHENT  PROCEDURE  DUKKT 
ROUTINES  CALLED:  Oea*) 

VARIABLES: 

USED:  COmCNTSTRINC.KAELABELSlEE  <•••  UNIT  DASSA) 
HODiriEO:  LATT  UNIT  DASSA) 


BEGIN 

PACE I  OUTPUT); 

VRITELNIOUTPUT. 'ENTER  ATTRIBUTE  CHARACTERISTIC  * ) ; 
WRITEIOUTPUT. ' (REGRET  OR  VALUE))  *); 

BEAOLNI INPUT. LATT) ; 

LATT: •COPr(CONCAT(LATT.LABELSTRINC> . I .HAELABELSIZE) ; 
END;  (•  END  LABEL  ATTRIBUTES  CHARACTERISTICS  >> 


(■  8ECKCKT  PROCEOUIB  DUKHT  ■) 


PROCEDURE  RRADTlTtl: 


PROCEDURE  READTITIE  ■ 

USE:  PROCEDURE  USED  TO  ALLOW  THE  USER  TO  ENTER  THE  TITLE  • 
or  THE  TREE  STRUCTURE  WHICH  WILL  BE  RE-DISPLATED  • 

IN  VARIOUS  REVIEW  TYPE  OPTIONS.  USED  TO  SUPPORT  • 

OPTION  TTL.  ■ 

CALLED  ST:  SECHENT  PROCEDURE  OUHMT  • 

ROUTINES  CALLED:  (naMl  • 

VARtABLES:  * 

USED;  COKHCNTSTRINC.HAECOKHENTSIXE  (•••  UNIT  DASSA)  • 

MODiriED:  TITLE  (tt*  UNIT  DASSA)  • 

•t««***«i***tr**«««****«ttt**i*««***i*«**tt«**iit**att***  •) 

SECIN 

PACE (OUTPUT): 

WRITSLN' OUTPUT, ‘ENTER  A  TITLE  FOR  THIS  DATA  STRUCTURE  '): 

READLNI INPUT, TITLE): 

TITLE : >COPT (CONCATITITLE , COmENTSTRINC) . I .HAXCOHNENTSIZE) 
END:  (•  END  READ  TITLE  FOR  DATA  STRUCTURE  •> 
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<•  secNCKT  rioceouii  oumr  •> 

mOCCDURB  ftPRN;  (•  SfMl 


mOCC&VRI  IPRN 

USS:  USED  TO  lUPPORT  OPTIOM  SPA  AND  IN  TMB  CREATION  OP  A 
NEW  TREE  STRUCTURE.  THIS  ROUTINE  TAKES  AOVANTACS  OP 
THE  GRAPHICS  CAPASILITIES  OP  THE  APPLE  It  HICRO- 
COHPUTER.  USING  SUBROUTINE  GRAPHICS.  THE  USER  ENTERS 
THE  ATTRIBUTES  (NOOESI  DIRECTLY  ONE  THE  SCREEN  WITHIN 
THE  WIRING  DIACRAN.  THE  PROCEDURE  WILL  UPDATE 
THE  NODE  STRUCTURE  AS  WELL  AS  GIVING  CURRENT  NUNBBR 
NODES  IN  THE  SYSTEM. 

CALLED  BY;  BECMENT  PROCEDURE  DUMMY 

BOUTINES  CALLED;  UNIT  DASSA  (PRETOT. PRENEE .MEET. 

NODEARRAYTODISR. 

MASTBRNODESETVP) 

SECHEKT  PROCEDURE  DUMMY  (GRAPNICB) 

VARIABLES; 

USED;  LABELSTRINC  (•••  UNIT  DASSA) 

MODIPIED;  CH,  ANSWER.  ICCNT.NNRN.  IFADO,L,LVL..NDBEP. 

MNODES. I . ISTR, IRAY.OLDCCLLNUN.NOOEIABBI. 
(•tt  UNIT  DASSA) 

CONTROL  (st«  SECHEMT  PROCEDURE  DUMMY) 

BEGIN 
PRETOT i 

REPEAT 

BEGIN 

PAGE! OUTPUT); 

WRITE  I OUTPUT, 'SPAN  NODES.  .  .AILL  SCELECT  '); 

REPEAT  UNTIL  KEYPRESS; 

READ! INPUT, CH) 

END 

VNTIL((CH«’A' )OR(CHa'S')); 

IF<CH«'S‘)  THEN  PRENEE: 

IPdCONTOl) 

THEN 

BEGIN 

REPEAT 

BEGIN 
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(•  SCCnCNT  FROCCOURC  DUIMY 


pjLCccovrruTi  ■. 

V*ITt<OUT»OT, '00  YOU  WJlMT  TO  BUILD  k  KCW  TBICI  (T/M» 
KCPtAT  OftTIL  XEYPRCBBi 
tCJkt>(lMPUT,CH> 

CMO 

tnmL<(CH.'Y‘>Oll<CH»'N*>)i 
ir  (CHa'N‘1 
THEN  ANSVCIt;«*CltT* 

BLftt 

ICCIK 

HASTE RNOOtSrrUP: 
lCONT:at 
EMD 

IKQ} 

IMimJBTtfj 

REPEAT 

nciN 

IP  (tCOHTOO) 

TNEX 

BEGIN 


1PAOO:«E.  <•  X.FAHCKT.  3-BROTMEE  ■> 

I .  a  1 ; 

CONTROL  ;a1; 

VIEVPO«T<0,J79.n.MI>; 
riLLBCRCrMISlACK) ; 

\ICWFORT<0,J7*,0,HI); 

lEFlAT 

BEGIN 

CRAfHIca; 

control : aCONTBOl* I J 

If («CCKThOL>*)OR«  XNSWiRa- • )0B< AMSVEBa • DONE ’ ) > 
THEM 
fCCIN 

LVL  -LVLaL'l; 
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(■  SECMCNr  PROCCDURE  OUKHT  •> 

irdVDNOEEP)  THEM  NDEEPralVL; 

NBXTs 

MNRN:a| 

INO 

ELBE 

lEClM 

tr<RNSWER(>*ESlT‘) 

THEN 

BEGIN 

ANSWER: mCOPY(CONCRT( ANSWER. LABELSTRINC) , I .NAELABELSIZE) : 

KNRN:-KNRN«li 

NNOOES:-NNODES«1: 

MOVETOIZ.O): 

WSTRINCI ‘CURRENT  NUMBER  OP  NODES:  ‘I; 
t:>NNOOES: 

STRd.ISTR): 

VSTRINCdSTR); 

IRATCLVL,1FAD01:>NN00E8: 

SEEKINODE.IRAVtLVl.O]): 

NODEARRAYTOOISXdVL); 

PUTINOOE); 

OLDCELLNUN ; « I RAY I LVL , 0 1 i 

lVL:*LVl«l; 

t:-0; 

IFAOD;-3: 

IRATCIVL,OI:«NNODCS: 

lRAYClVL,t]:>NNRN: 

IRAYCLVL.Jl :.0i 
IRAY(LVL.3I:aO; 

IRAYILVL.4] :«OLDCELLNUNi 
IRAYCLVl.Sl :-OLOCCtLNUn; 

ARATCLVC.n  :«0: 

ARAYCLVl,:]  :«0: 

NODCr.ABElCLVll  :>ANSVER: 

&ECK(NOOC.1RAYCLVI,0]) i 
NODEARRAYTODISKiLVL) i 
PUT(NOOE); 
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END: 


(•  SECNCHT  PROCEDURE  OUmt  •) 


END 

END 

VNTI L ( <  CONTROL ) t ) OR ( ANSWER*  *  DONE ' ) OR ( ANSWER*  “  iOR( ANSWER* ' CZ IT'  > ) 
ENOi 
END 

UNTI I ( ( I CONT* 0 ) OR ( ANSWER* *  EX I T ' > > : 

PACE! OUTPUT) i 
TEXTNOOEi 

ENOi  END  OF  SPAN  •) 
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<•  SECKEKT  PROCEDURE  DUMHT  •> 


PROCEDURE  IKlTULlZEi 


PROCEDURE  INITIALIZE  • 

USE:  CREATES  NEW  FILES  ON  THE  DISK  FOR  NAMES  ENTERED  IN  • 

RESPONSE  TO  OPTIONS  SEL  OR  NEV.  TVO  NEW  FILES  ARE  • 

CREATED:  ONE  FOR  THE  NODES,  THE  OTHER  FOR  THE  NAMES  • 

OF  THE  ALTERNATIVES.  IN  ADDITION,  CALLS  OTHER  • 

PROCEDURES  IN  THIS  SEGMENT  (LABELATTRIBUTES,  • 

REAOTITLE,  AND  SPAN)  TO  EEPEDITE  CREATION  OP  THE  TREE  .• 
CALLED  BY:  SEGMENT  PROCEDURE  DUMMY  IBELECTFILE)  • 

ROUTINES  CALLED;  UNIT  OASSA  (MASTERNODESETUPt  « 

SEGMENT  PROCEDURE  DUMMY  (LABELATTRIBUTES,  • 

READTITLE.SPANI  • 

VARIABLES;  ■ 

USED;  FILEOPSYSTEMS.MAZSYSTEMS, FILENAME  (••#  UNIT  DASSA)  • 

MODIFIED:  NODE  N0DCT1TLE,CCLLNUMBCR ,NRNDIC IT, DOWNLINE,  • 

CROSSLINK, BACXL1NX,RCLVEICHT,CUMVE1CHT.  • 

RATIONALE, SYSTEMVALUEB  (•••  UNIT  DASSA)  • 

SYSTEMS  SVSTEHNAMC  (•••  UNIT  DASSA)  • 

I  (>t*  UNIT  OASSA)  • 


BECItl 

WITH  STSTEMSa  do  SYSTEHNAHC:«'N0NE’ ; 

REVR ITC  <  SYSTEMS , F I LEOFSYSTEMS) 5 
FOR  I:«I  to  MAZSYSTEHS  00  PUT(SYSTCNS) i 
CLOSE (SYSTEMS,  LOCK); 
RE8ET(SYSTEMS,FILC0FSySTEMS) ; 

WITH  NODEa  DO 
BEGIN 

NODETITLE:*' BLANK 
CELLNUMBCR;«0: 

NRNDIGiT-.aOi 

DOUNLINK-.aOi 

CROSSL1NK;>0; 

BACKLtNX;-0; 

RELVEICHT;.O.Oi 

CUKVCICHT:.0.0; 

FOR  I;»i  TO  MAXSYSTCMS  DO  SYSTEMVALUESI 1 1 ; >0 . 0 ; 
RATIONALE;- ‘NO  COMMENT’ 


II 


(•  lECHEMT  rtOCEDVEE  DUMtT  •> 


ENDS 

EEVElTEtNODE.FlLENkKE); 

FOR  I:at  TO  HAINUNBEROFMOOEI  DO  PUT(NOOB>i 
CLOSE (NODI,  LOCK): 

RE8BT(N00C,FILCNAHEt i 

LABELATTRlBVTESi 

READTITtC; 

NASTERNODESETUP; 

SPAN 


END;  (•  END  INITIALIZE  •> 


!<•  SCCKENT  rROCEDURE  OUMHT  •) 
PROCEDURE  SElECTPIlti 

-  ! 
i 


BEGIN 

PACE ( OUTPUT): 

IF(NFIAC>1) 

THEN  BEGIN 

8EEK<NODE.O>; 

CET(NGOE); 

WITH  NODEa  do 
BEGIN 

RATIONAlC;«TITlC: 

NODETITLE r-LATT; 

CELINUHBER: ■NN00E8: 
NRNOICIT;-NOCEP: 
00VNLINX-.-N8Y3-, 
CROSSLINX;-FLAG 
END: 

SLEK(NOOC,0); 

PUT(NODE)  ; 

CIOSKNODE.  LOCK), 
CLOSEiSYSTEHS,  LOCK) 

END: 

I 
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(•  at 

PROCEDURE  SELECTFILE  • 

U8E:  USED  TO  ELICIT  THE  NAHE8  OF  THE  DISK  AND  FILE  THAT  • 
A  TREE  STRUCTURE  EXISTS  ON  OR  WILL  BE  CREATED  ON.  • 

PROCEDURE  USED  IN  SUPPORT  OF  OPTIONS  SEL  AND  NEW.  • 
TWO  FILES  ARC  CREATED  AND  HAVE  THE  LABELS  OF  • 

XXXSVS.DATA  • 

XXXNODC.DATA  t 

WHERE  XXI  REPRCBENTS  THE  FIRST  THREE  CHARACTERS  t 

ENTERED  BT  THE  USER  WHEN  ASKED  FOR  A  FILE  NAME.  IN  ■ 
THE  CASE  THAT  THE  USER  ENTERS  LESS  THAN  THREE  • 

CHARACTERS.  THE  ENTRY  WILL  BE  LEFT  JUSTIFIED  IN  THE  • 
X  FIELD.  WITH  THE  RCHAININC  X  CHARACTERS.  • 

CALLED  BT:  SEGMENT  PROCEDURE  DUMMY  t 

ROUTINES  CALLED:  UNIT  DASSA  (N00CD18KT0ARRAT)  t 

BCCHENT  PROCEDURE  DUMMY  (IKITIALIXE)  • 

VARIABLES:  a 

USED:  <neiia)  a 

MODIFIED:  NODE  NODETITLE.RATIONALC.CCLINUNBCR,  t 

NRNOICIT, DOWNLINK. CROSSLINK, BACKLINK  • 

DISKNAKC , ANSWER , F I LENA)tE , L , I . FLAG .NFIAC ,  • 

LVL.IRAY  <•#•  UNIT  DASSA)  t 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  a) 
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(•  SECHEHT  rROCCOURE  DUHHT  ■) 


NriAe:>i: 

VRITELN<OUTPUT. 'ENTER. .  DISK  NAME  TO  BE  U8^D*)i 
VRITE(OUTPUT. ' (E.C.  APPLEO:) 

REAOLNCINPUT.OISKNAME) : 

VR1TELN(0UTPUT, 'PLEASE  INSERT  '.DISRNAHE.'  AND  DEPRESS  RETURN* > ; 

RE ADLN( INPUT , ANSWER I : 

VR ITELNI OUTPUT, 'ENTER. . .FILE  NAME  TO  BE  ACCESSED'); 

READLNC INPUT , FILENAME ) ; 

FILENAME : -CONCATI FILENAME . 'EES' ) ; 

F I LEOFSYSTEMS ; aCONC AT( D I SXNAME . COPY ( F I lENAME ,1,3),' SYS . DATA ' ) : 

F I LENAME : -CONC AT ( DI SXNAME , COPY ( F I LENAME ,1,3),*  NODE . DATA ' > ; 

FOR  l;-0  TO  NAEARRAYSIEE  DO  FOR  L:-l  TO  MAESYSTEMS  DO  VRAY[I,LI:al 

FOR  I:«0  TO  MAEARRAYSIZE  DO  FOR  L:>0  TO  S  DO  IRATtl.L3:mO 

FOR  I:«e  TO  MAEARRAYSIZE  DO  FOR  L:>1  TO  Z  DO  ARATCI,L]:-0 

URITClN(OUTPUT,'<CR>  OR  NEW  t  *); 

REAOLNI INPUT, ANSWER) ; 

IP (ANSWER- 'NEW') 

THEN  INITIALIZE 

ELSE 

BEGIN 

RESETINODE, FILENAME): 

RESET! SYSTEMS , F 1 L EOFSYSTEMS) : 

SEEXCNODE.O); 

CCT(NODC): 

WITH  NODEA  DO 
BEGIN 

TITLE; -RATIONALE: 

LATT; .HOOETITLE: 

NNOOES:-CCLLNUMBER: 

NOEEP;-NRNOICIT: 

NSYS: -DOWNLINK: 

FLAG: -CROSSLINK: 

END: 

LVL;-I: 

IRAYI1,01:-1: 

SEEK<NOOE,IRAY[LVL,0)): 

CCT(NOOC); 

NODEO I SKTOARR AY ( LVL  > 

END 


END:  (•  END  SELECTFILE  •> 


(•  SCCNENT  FROCCDURK  PVItMT  •> 


•  START  SECMEHT  PROCEDURE  OUlOfy  • 

•  « 


t**«itt*«t*it*««*«***ttt«*(t(**««*a*««*t«i*  •) 

IICtM 

irtCMOa'NEV )  THEN  SCLECTPtLE 
ELSE  ir(CMD-‘ATT' )  nZN  LABELATTRI BUTES 
ELSE  IF(CKO«'SCL‘ t  THEM  SCLECTFILC 
ELSE  IP(CHDa‘8PA‘ )  THEN  SPAN 
ELSE  IP(CHOa‘TTL‘ )  THEN  REAOTITLB 
END: 


I*  ICCNCNT  FROCKOVK  WIOAP  •> 


fCCKCNT  MOCEOURt  WIOAO; 


SECKEMT  EROCEDURI  WLOAO  • 

USE:  THIS  SECnENY  CONTAINS  ROUTINES  WHICH  ARE  USED  • 

TO  INPUT  VEICKTS  AND  VALUES  INTO  THE  TREE  • 

STRUCTURE.  IN  ADDITION,  THIS  SECHENT  CONTAINS  • 

THE  PROCEDURE  (CAIO  WHICH  PERFORNS  THE  • 

VALUATIONS  OP  THE  INTERNAL  NODES  OR  COLLAPSING  • 

THE  TREE.  • 

CALLED  RY;  PROCRAH  DASS  • 

ROUTINES  CALLED:  SECRENT  PROCEDURE  WLOAD  ( CALC, WIOADI >  • 
VARIAIIES;  • 

USED;  (Ron*)  * 

NODiriED;  OPT  SECRENT  PROCEDURE  WLOAOI  • 

i« atatattkact *••«•*•••»•• *t ••#■*««••• »««»t*t*«»*t*«*«*tt*  a) 


<•  VARIABLES  USED  UNIQUELY  BY  THIS  SECRENT  •) 

VAR 

OPT,CHI;CHAR: 

LABELt.AHS. STRING: 

SYS:  ARRAY  tl..S}  OP  STRING; 
CEITriAC,PP08,U.El .E,y,X,L:INTCCER: 

VRAVl: ARRAY  Cl.. SI  OP  REAL: 

’  COLOR:  ARRAY  tl..Sl  OF  BCREENCOIOR; 


I*  flCHEKT  PIOCIDUIK  WLOAO  •> 


PROCCDUm  ROVi 

It  ttttttttttt 


rROCIOURI  ROV 

U8C;  THIS  PROCEOURB  ERABtES  THE  USER  TO  INSERT 

ALTERNATIVE  VALUES  (0-100)  FOR  EACH  DATA  NODE  IN 
THE  TREE  STRUCTURE.  OPTIONS  INCLUDE  INPUTTING  ALL 
THE  DATA  NODES  OR  SELECTED  NODES  AT  THE  USER'S 
DISCRETION.  THIS  PROCEDURE  USES  THREE  SUBORDINATE 
PROCEDURES  (DRAWBAR  and  SETUP)  WHICH  ENABLE 
THIS  ROUTINE  TO  BE  INTERACTIVE  AS  WELL  AS 
DISPLAYING  OUTPUTS  USING  THE  GRAPHICAL  NODE. 

CALLED  BY:  SECHENT  PROCEDURE  WVLOAD  (WVLOADl ) 

ROUTINES  CALLED:  SECKENT  PROCEDURE  WVLOAD  (DRAWBAR. 

SETUP) 

UNIT  DASSA  (NODBARRAVTODISK.NUMTOSTRING. 

STRTOREAL) 

VARIABLES: 

USED:  TENSTRINC.NSYB.LVL.ISTR  (att  UNIT  DASSA) 

AN8. COLOR. Y. SYS  (tat  SECHENT  PROCEDURE 
WVLOAD) 

KODiriEO:  CK.tCONT.VRAY. ANSWER  (at#  UNIT  DASSA) 
EZITFlAC.PPOS.d.X.VRAY  (aaa  SEGMENT 
PROCEDURE  WVLOAD) 


t 


(•  ■eCNCNT  PROCEOUm  WlOJkO  •> 


PROCCOURB  ORAVIRRCA.l.C: INTCCERiViRBALti 


PROCEDURE  ORAVRAR 

VSR:  USER  COMPUTER  GRAPHICS  TO  DRAW  COLOR  RARS 
WHOSE  KCtCHTS  REPRESEKTS  THE  VALUES  OP  THE 

alterkatives  the  colors  are  dependent  on  the 

ALTERNATIVES:  ALTERNATIVE  1  «  ORANGE 
ALTERNATIVE  2  ■  VIOLET 
ALTERNATIVE  2  >  SLUE 
ALTERNATIVE  S  •  GREEN 
ALTERNATIVE  S  >  VNITEl 

THE  A.E.C  VARI ARLES  CORRESPONDS  TO  THE  LOVER  lEPT 
HAND  SIDE  OP  THE  TALL  RECTANGLE.  WHERE  C  REPRESENTS 
THE  ALTERNAIVE  NUMBER.  VARIABLE  B  CORRESPONDS  TO 
VALUE  OF  THE  ALTERNATIVE  AT  THAT  NODE. 

CALLED  BY:  SEGMENT  PROCEDURE  VVLOAO  (RDV. SETUP) 
ROUTINES  CALLED-  (ll•a•) 

VARIABLES: 

USED:  A.B.C.V  (a««  PROCEDURE  DRAVSAR) 

MODIFIED:  (noR«) 


BEGIN 

VIEVPORT(A*C«lS,A*(C*tS)*tO.B.B«90): 

FILLSCREENIBIACX); 

VlCVPORT(A«C«lS,A«<C«19)*IO.B.B*TXUNC(V/2)>; 
FILLSCREEN(COlORtC»ll) : 

VICVPORT(0.27F,0.1Fn 

END: 


{•  BECKEKT  PROCEDURE  WLOAD  •> 


PROCEDURE  8QUAREB(A,R:IMTECER>; 


PROCEDURE  SQUARES  a 

USE:  USED  TO  DRAW  HOLLOWED  OUT  BOXES  WHERE  DATA  • 

THE  CURRENT  VALUE  OF  A  PARTICULAR  ALTERNATIVE  AND  • 
THE  BOX  WHERE  NEW  VALUES  OP  THAT  ALTERNATIVE  WILL  • 
BE  ENTERED.  THE  TECHNIQUE  USED  IN  CONSTRUCTING  THE  • 
BOX  IS  TO  SET  THE  VIEWPORT  TO  THE  SIZE  OP  THE  BOX,  • 
PILL  IT  WITH  THE  DESIRED  COLOR  ICREENI  AND  THEN  • 

HOLLOW  OUT  THE  BOX  WITH  THE  BACKGROUND  COLOR  • 

I  BLACK).  THE  ARCUHENTS  A  AND  B  CORRESPONDS  TO  THE  • 
LOWER  LEFT  HAND  CORNER  WHERE  THE  BOX  IS  TO  BE  • 

DRAWN .  a 

CALLED  BT:  SECHENT  PROCEDURE  WVLOAD  ISETUP)  a 

Bourmcs  called;  (noaa)  a 

VARIALBES:  a 

USED:  A,B  (aaa  PROCEDURE  SQUARES)  a 

KODIPIED;  (aona)  a 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  a) 


SB6IN 

VIEVPOBTIA, A«7S.B,Bal3); 
FILLSCREENICREEN): 
VIEVPORTIAal ,A«73.B*1,B«12): 
FILLSCRCEN(BLACX); 


VIEWPORTIO, 377, 0,171): 


A 


t«  SICHENT  FROCEDURE  WIOAD  •> 


FROCEDURI  RKTUFi 


FROCBOURt  lETUr  • 

USB:  BBTt  UP  AND  DISPLAYS  A  PATICUIAR  DATA  NODE  FOR  USER  ■ 
VALUE  INPUT.  PROVIDES  CURRENT  VALVES  OP  THE  • 

ALTERNATIVES,  IN  SAR  FORMAT  (USING  PROCEDURE  • 

ORAVBARt.  ALSO  PROVIDES  DISPLAY  FOR  THE  FIRST  ■ 

ALTERNATIVE  AND  ITS  VALUE  IN  DECIHAL  FORM.  • 

CALLED  BY;  SECNENT  PROCEDURE  WLOAO  (RDV)  t 

ROUTINES  CALLED;  UNIT  DASSA  ( INTTOBTRINC)  ■ 

SECNENT  PROCEDURE  WVLOAO  (SQUARES.  ■ 

DRAWBAR)  • 

VARIABLES:  ■ 

USED:  NODELABEL.TENSTRINC.LVL.IRAY.NSVS  • 

(■•t  UNIT  DASSA)  • 

MOOIFIEO:  I .ANSWER, ISTR  (•••  UNIT  DASSA)  • 

VRAYI.PPOS, COLOR  (■••  SECNENT  PROCEDURE  • 
WVLOAO)  t 


BEGIN 

e 

COLOR  Ill: ■ORANGE :  COLOR! Z 1 ; -VIOLET: 
COLOR(31:-BLUE:  COLOR!*] : -GREEN: 

COLOR!)] :-VHITEl : 

FOR  I:-t  TO  NSYS  DO 
BEGIN 

SEEK(SVSTCNS,I-1) : 

CET(BYSTCHS): 

WITH  STSTE)<  «  DO  STS!  iT; -SYSTEHNAHB 
END: 

FOR  I;-l  TO  3  DO  VRAYl!I]:-0: 

HOVETO(0,1I1) : 

WBTRINC! ‘VALUE:  A)SORT.B)ACk  C)EIT  N)EZT  (ESC)'); 
BQUAREB(I03,137): 


KOVETOdOS,  15»>; 
W8TR1NC<N0DCLABEL!LVL]) : 


TO 


(■  SECHEHT  PROCEDURE  WIOAO  •) 


MOVCTOCe.lSP);  VRTRIMCCNRK;  •>; 

ANSVER:*' *; 

FOR  1:>1  TO  LVL  DO 

RCetM 

INTTOSTR t NO ( I R AT t I , n ) : 

ANiVER ;>COMCATC ANSWER. 1STR.‘  ’> 

END: 

V8TIlNC(C0PTIC0NCAT<AN3VeR.TCKSTRtNCt .l.TO i 


M0VCT0(S3,1A3) v  U&TRtHC( *OtD  VAtU£R‘ >; 

HOVCTO<li4.MS)i  VSTRtNCCNEV  VAtUSi'); 

rOR  l:«0  TO  NRTS'l  00 
0RAVIAS(14.IS.I,VRAr(LVt.I«tlt; 

FOR  TO  NBTS'l  DO 

DRAVRAR< IIS . IS . I . VRATl t t »1 } > ; 

HOVCT0(7O,4S>i  VSTRINCC ‘ALTERNATIVE'): 

KOVETOOO.SO);  V3TRINC<C0KCAT< 'OLD  • .COPTtCONCATILATT, *  '>,1.S>>> 

SOVAREPOtS.SF): 

KOVETOOL.IS):  WSTRIN6<C0HCAT<‘NEV  * .COPT (CONCATtt ATT, •  ‘>,1,4))) 

SaUARESOlS.lS): 

PP08:-t 


END:  <■  end  setup  ■) 


(•  SCCNCNT  PROCEOURC  WLOAD 


<•  ••••••••■*•« ttatttttt******** 

•  eiClN  PROceOURE  ROV 

* 


ICCtH 

INirrURTLC; 

CtlTrLAC:«e; 

BCTUPi 

REPRAT 

8ECIM 

VIEWPORT! n  S, t It. «Z. SP) i  P IlLSCRCtM(COLOR( PPOS) ) ; 
VIEVPORT(0,lPf,0,191>i  nOVETOdiP.IS) i  WBTRINC! STSt PPOS) > ; 

HOVITC { 1 1 S . 2  f ) i  KWMTOSTR tHC < VRRY 1 1 VL , PP05 J  > ; 
VRTRINC<I6TR)i 

HOVCTO! US , i «> ;  W»T*JHC<TEH3TRINC> ; 


RMS.*'  <i 

RtPPRT  UKTIL  KtYPRES&v 
REAOdNPVT.CM): 

AN8(11;«CK; 

rr((P0R(AN8,  'ARNE*  }OeiOR(tOtN)OR(ORO<CH)»Un 
THEN 

EASE  ORS<CM>  OF 
27:  ICOfa.-O: 

12.32:  BECIK 

VRATI tPPOSJ ; .VH AYt tVt , PPOS3 ; 

DRAWBAR! 1 12 , IS ,PFOS-l , VRATI [PPOS} ) ; 

IFfPPOSINSYS)  TKEH  PP0S:i.PP03*l 
END; 

<3,17:  BEGIN 

IF  ICH.’A’l  THEN  FOR  J,.!  TO  NSYS  DO  VRAYU  J 1 ;  •VRAYUVt ,  J  J 
FOB  J:ml  TO  NSYS  DO  VRAY I tVt , J3 . -VRAY I C J 1 s 
SEEK(NOOE,  IRAYIlVt.Od 
CET(NODE>; 

SEERtNODE,  tRAYdVL.OU; 

NODEARRAYTPDl SRC  tVL ) ; 

FUTtNODEl, 
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tXITFLAC:-! 

END: 

44;  irtPPOStvl)  THEN  PP08:-t 

EISE  PP08:>PPOS-1: 

7<:  ir(PFOS>«N8y8>  THEN  PPOBraNSVS 

ELBE  PPOS.aPPOS^l: 


END  (*  END  CASE  •) 


ELSE 
SEC  IK 
ANSWER:*  ‘ 

ANSVERttl :*CKi 
S;>11S:  T:-14;  Z1:>X: 
nOVETOd.Y); 
VCHAR(CH): 


REPEAT 

BECIN 

ANS:«' 

REPEAT 

UNTIL  KEYPRESS: 

READIIHPUT.CH); 

ANS(n:>CH: 

<J:-ORD(CH); 

IF (NOT  EOLN) 

THEN 

BEGIN 

IFIJOl) 

.  THEM 
BECIN 

IF(CH>'  ■)  THEM  CH:*'  * : 
VCKAR  <  CH ) : 

ANSWER ; . CONC AT ' ANSWER , ANS ) ; 
Z:«l*7 
END 
ELSE 
tF((l (X> 

THEN 

BEGIN 

HOVETO<X-7,y) ; 

VCNARC 
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(•  BECKENT  PROCEDURE  WVLOAO  ■> 


HOVETO(X-7.T); 

BNSVER : ■ COPY ( ANSWER . 1 , ( LENGTH ( ANSWER ) - 1 ) > : 
X:>X-T 
END; 

END: 


UNTIL  ((EOLN)OR(LENCTHIANSWER)>-10>) : 

VRAY 1 1  PPOSl ; ■STRTOREALI ANSWER) ; 

IF  (VRAYtCPFOSDlOO)  THEN  VRAYl  t  PPOSl  ;■  1 00  ; 
IF  <VRAYtCPPOSl<0>  THEN  VRAYl tPPOSl : -0 ; 
DRAWBAR  < 1 1  a , ( S . PF OS- 1 , VR AY 1 1 PPOS 1 ) : 
tP(PPOS<NSYS)  THEN  PPOS : -PP0S4^  1 
END 

END 

VNTIL< (ORD<CK)>27>OR(EXlTFLAC-l))i 
tF<ORD<CH>a27)  THEN  ITOTL:>Oi 

FACE (OUTPUT)} 

TBETMODE; 

END; 


>> 


(•  8ECHENT  PROCEDURE  WLuRD  •> 

PROCEDURE  ROVTi 


PROCEDURE  ROVT  t 

USE:  THIS  PROCEDURE  ENRBLEft  THE  USER  TO  INSERT  • 

WEIGHTS  rOR  KLl  SPANS  ON  THE  NODE  IN  • 

THE  TREE  STRUCTURE.  OPTIONS  INCLUDE  INPUTTING  ALL  • 
SPANS  OR  A  SINGLE  SPAN  UNDERNEATH  A  SPECIFIED  • 

NODE .  • 

CALLED  BY;  8ECHENT  PROCEDURE  WVLOAD  (VVLOADl )  t 

ROUTINES  CALLED;  SEGMENT  PROCEDURE  WVLOAD  (DRAWBAR.  • 

SETUP)  • 

UNIT  OASSA  (NODEARRATTODISK. CROSS,  • 

STRTOREAL.AKSWERTOQUESTION)  • 

VARIABLES;  • 

USED;  NAIC0KMCNT8tZE,N0DCLABEL(tt«  UNIT  DASSA)  « 

MODIFIED:  OUESTtON.LVL.ARAY. I .ANSWER, NODE.RATIONALE,  • 

ITOTL  (•••  UNIT  DASSA)  • 

LR.IKT.J  (at*  PROCEDURE  RDVT)  • 

VAR 

J.INT  ;  INTEGER: 

LR  :  REAL: 

BEGIN 

CROSS: 

REPEAT 

BEGIN 

PAGE (OUTPUT) ; 

WRITELN(OUTPUT, '  OLD  WTS  NEW  WTS  NORMALIZED* ) : 

FOR  I;>1  TO  NCR0S8  DO 
BEGIN 
J:-LVL«I: 

COTOZy(0,I>t>: 

WHITE(OUTPUT,NODELABEtCJI) ; 

GOTOxy(n,i*n: 

INT:«TRUNC(100*ARAyiJ,lI>: 

WRITELM(OUTPUT.IHT:«) 

END; 


fS 


LR:«0.e; 


(•  SECKENT  PROCEDURE  WLOAD  ■> 

FOR  lint  TO  NCROS8  DO 
■E6IN 

COTOXyCEE.I^Di 

J;«LVL«I: 

RE ADLN( I NPUT . ANSWER ) : 

ARAY  r  J . 1 1 : aRTRTORE AL  <  ANSWER  > : 
irCARATIJ.lKO) 

THEM 

■ECIN 

ITOTt:»0; 

I;-NCR08S«100 

END 

ILRE 

LR;>LR«ARAYCJ,1]: 

END; 

1F(  (UNCROSSES >OR(LR<>0>) 

THEN 

SECIN 

FOR  1:«1  ro  ^.;R0S8  DO 
RBCIN 

COTOlYOE.UOi 

i}:atVL«li 

ARAT(J,l];>ARAytJ.n/lRi 
INT: •TRUNC< 1 OOtARAYt J. 1 J )  i 
VH I TE < OUTPUT , I NT : < ) 

END} 

COTOIYfO. 1*2) : 

QUESTION: -'ARE  THESE  WEIGHTS  OKAY?  <T/N> 

ANSWERTOQUESTION 


UNTIL!  (ANSWER- '  T'  >OR(  I  >NCnOSS*S>ORUR-0) )  : 

IF((I<NCROSS*3)OR(LR<)0>) 

THEN 

BEGIN 

WRITELNI OUTPUT, 'ENTER  RATIONALE  FOR  WEIGHTS' >; 

WRITELNCOUTPUT, ' (MAX  ' .MAICOMMENTSI 2E : 3 , •  LETTERS)'); 

RBADLNC INPUT, ANSWER) ; 

WITH  NODEA  DO  RATIONALE : -COPYCCOHCATI ANSWER , COHNENTSTRING ), I , 
HAXCOMMENT8IZE) : 


(•  St  GHENT  PROCEDURE  WLOAO  •) 


rOR  l:al  TO  NCROSS  00 
IICIN 

lVt:aLVL4ti 

ARATCLVL, El : ■ARAYCLVL.il; 
SIEK(NQOE.IRAytLVL.Ol): 
NOOEARRAYTOOI SKI LVL ) : 
PUT(NODC) 

INS: 


LVL:*J 

ENO 


ID:  (■  END  PROCEDURE  RDVT  •) 


<•  SECHENT  PROCSrURE  WLOAD  •) 


PROCEDURE  CALCi  (•  CALCULATES  THE  TREE  •> 


PROCEDURE  CALC 

USE:  THIS  PROCEDURE  CALCULATES  OR  ’COLLAPSES'  THE  TREE 

BASED  ON  THE  UEICKTS  AND  VALUES  SPECIFIED  FOR  EACH  < 
PARTICULAR  NODE  OR  SPAN.  THE  PROCEDURE  CALCULATES  ' 
THE  CUMULATIVE  WEIGHTS  FROM  THE  TOP  OF  THE  TREE 
DOWN.  IF  THE  PROCEDURE  REACHES  THE  DATA  NODE  VALUES 
ARE  ADDED  TO  THE  TOTAL  VALUE  OF  THE  TREE. 

CALLED  BY:  SEGMENT  PROCEDURE  VVLOAO 

ROUTINES  CALLED:  UNIT  DASSA  (PRETOT.NODEARRAYTODISK.NEXT) 
VARIABLES: 

USED:  IRAY.NSTS.ICONT  (•••  UNIT  DASSA) 

MODI PI ED:  ARAT.NDEEP.FLAC.VRAY.I ,L,LVL 

(•••  UNIT  DASSA) 

J  (•#•  SEGMENT  PROCEDURE  WVLOAD) 

Z.QUITFLAC  (•••  PROCEDURE  RDVT) 

ttttioatttttttttttttttttatkttattatttttttttttttitttttatttt  t 

VAR 

E:REALi 

QUITriAC:ItfTCCCRi 

lECIN 

rLAC:«0i 

ARATtO.I]:-l: 

ARATC0,21:>li 

ARATCl,!]:*.!: 

ARATtl,S3:-l: 

PRETOT; 

J;  aO ; 

PACEIOUTPUT);  WRITEIOUTPUT, ' CALCULATING  TREE.'); 
NDEEP:-0; 

REPEAT 

BEGIN 

IFdCOKTOO) 

THEN 

BEGIN 

ARATILVL.Il :-ARAYCLVl.| .ZltARAYIlVL. 1 1: 

J : a I  i 

IF(LVL)NOEEP)  THEN  NOEEP:aLVLi 
IF(IRAYCLVL,2])0) 

THEN 

BEGIN 

FOR  I:al  TO  NSYS  DO  VRAYt LVL . : 1 : sO ; 
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(•  SEGMENT  PROCEDUKE  WtOAD  •) 


NEXT 

END 

ELSE 

lECIN 

FOR  K:>1  TO  NSVS  DO 
lEClN 

Z : >VRAT t  LVL . K 1 • ARAT  t  LVL , 1 1 ; 

FOR  L;>1  TO  <tVL-l>  DO  VRATCL.K)  :>VRAYCL,KUZ 
END: 

SEES ( NODE . I  RAT C LVL , 0 1 )  : 

NOOEARRATTOOI SK( LVL  > ; 

PVT<NOOE>i 

l:>LVLi 

OUITFLAC:-!: 

REPEAT 

IF<1RATCLVL.S]>0> 

THEN 
lEClN 
LVL: -Li 
MEET: 

QUITFLAC:-g 

END 

ELSE 

RECIN 

lVL;-LVL-li 

IF<ARATtLVL,}l<)l)  THEN  FOR  I;>1  TO  NSTS  DO 
VRAT  C  LVL . 1 1 ; -VRAY  t  LVL , 1 3 / AR AY  C  LVL . Z 1 ; 
SBEK<NODE.IRAy(LVL,0]>; 

NODEARRAYTODI SK( LVL ) i 

FUT(NODE); 

lF(LVL<>t) 

THEN 

BEGIN 

LVL:>Li 

NEXT: 

aUITFLAC:>0 

END 

END 

until(quitf'lac-o> 

END 

END: 

WRITEtOUTFUT, • . • ) 

END 

VNTIL(1COI.T-0> 

(•  END  PROCEDURE  CALC  ■) 


YY 


END: 


(•  SCCKENT  PROCEDUII  WIOAD  •> 


I 


PIOCEDURE  WLOAOl; 


PROCEDURE  WLOAOl  • 

USE:  THIS  PROCEDURE  IS  EXECUTED  IF  LOADING  THE  UEICHTS  • 
OR  VALUES  FOR  SPANS  OR  NODES  ARE  REQUIRED.  • 

IP  ALL  NODES  ARC  TO  BE  ASSIGNED  WEIGHTS  OR  VALUES  • 
THE  PROCEDURE  STARTS  FRON  THE  TOP  OF  THE  TREE  AND  ■ 
USING  PROCEDURE  NEXT  (UNIT  DASSA)  FINOS  ALL  THE  ■ 

DATA  NODES  (FOR  VALUES)  OR  NON-DATA  NODES  (FOR  • 

VEICHTS) .  ■ 

IF  A  SELECTED  NODE  IS  DESIRED,  PROCEDURE  PRENEX  • 
(UNIT  DASSA)  IS  EXERCISED.  • 

CALLED  SV:  SCGMENT  PROCEDURE  WLOAD  • 

ROUTINES  CALLED:  UNIT  DASSA  (PRETOT, PRENEX, NEXT)  • 

SECKEKT  PROCEDURE  WLOAD  (RDV,RDVT)  • 

VARIABLES:  t 

USED:  ICONT,IRAy,lTOTL  (•••  UNIT  DASSA)  • 

OPT  (•••  SEGMENT  PROCEDURE  WLOAD)  • 

HODIFIEO;  CH  (at*  UNIT  DASSA)  • 

CH1,LABELI  (•••  SEGMENT  PROCEDURE  WLOAD)  • 

BEGIN 

REPEAT 

BEGIN 

IF<OPT>*V')  THEN  LABEL! : ■‘WEIGHTS' 

ELSE  LABCL1;-'VALUES* : 

PAGE (OUTPUT); 

VRITE(OUTPUT, LABEL!, ‘ ;  A(LL  S(CLCCT  '); 

REPEAT 

UNTIL  KEYPRESS; 

RBAO( INPUT, CHI) 

END 

UNTIL (( CHI ■' S' )OR(CHla‘A')): 

VR I TELN( OUTPUT) ; 

REPEAT 

BEGIN 

PRETOT; 

IF(CHI-'8')  THEN  PRENEX; 

IFdCONTaO) 

THEN 

BEGIN 

WR ITCLN( OUTPUT, 'NRN  ENTERED  IS  INVALID'); 
WRITCLN(OUTPUT,'(ANy  KEY)  CONTINUE'); 
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C«  SICHCNT  PROCCOURI  WIOAD  •> 


RIM  AT  UNTIL  KETPRCSB: 

IIADI INPUT. CH) 

INO 

INO 

UNTILdCONTOOIi 

RIMAT 

RICIN 

ir<(IRAyiLVL,21>0)ANO(OPT-'V )>  THEN  RDV; 
IP(<IRAYIIVL.11>0)AND(0PT>‘V »>  THEN  RDWT; 
IPdTOTlan  THEN  NEET 
INO 

VNTI L  (  d  CONT>  0 )  CR  dTOTL  < )  n  ) 

INOi  (■  INO  WLOADl  •) 
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(■  SECMEKT  PROCEDURE  WIORD  ■) 


a 


lEGIM  BBCMEKT  PROCEDURE  WtOAO 


lECIN 

REPEAT 

BEGIN 

REPEAT 

BEGIN 

PAGECdUTPUT); 

VR ITE( OUTPUT, 'WC:  V<EtCHT  VCAIUEB  CtALCULATE  EdIT  ’)■ 

REPEAT 

UNTIL  KETPREBB; 

READdNPUT.OPT); 

END 

UNTIL! (OPT. 'W )OR<OPT-'V*)OR(OPT-'C' )OR(OPT- ' E ' > > i 

tP(OPTa*C‘)  THEN  CALC 
ELBE  irCOPTO'E')  THEN  WLOADt 

END 

UNTILIOPTa'E') 


t«  8ECHCNT  rXOCEDUXK  NUK  ■> 


ftECMENT  FROCEDUXE  HUN: 


SECHENT  PROCEDURE  HUH 

USE;  THIS  SECHENT  HOUSES  THE  PROCEDURES  WHICH  SRC 
CELLED  OK  FOR  OPTIONS  DIS.  NUN,  END  REV. 
PROCEDURES  FOR  OPTION  DIS  PROVIDES  FOR  BOTH 
tabular  and  CRAPHICAl  OUTPUT.  IN  ADDITION, 

THE  TABULAR  OUTPUT  CAN  BE  DIRECTED  TO  EITHER  THE 
CONSOLE  OR  THE  LINE  PRINTER.  PROCEDURES  FOR 
OPTIONS  NUN  AND  REV  ARC  COMBINED  TOGETHER  BECAUSE 
OP  THEIR  SIMILAR  FORMATS  (OPTION  REV  IS  JUST  A 
SHORTENED  VERSION  OP  OPTION  NUN)  AND  CAN  BE 
DIRECTED  TO  EITHER  THE  CONSOLE  OR  THE  PRINTER. 

CALLED  ST;  PROGRAM  DASS 

ROUTINES  CALLED:  SECHENT  PROCEDURE  NUN  (OUTDCVICE, 

NUMCRICREVICV, DISPLAY) 

UNIT  DABBA  (NODIN. PRETOT, PRENCZ) 

VARIABLES; 

USED;  CHD,IRAY,ICONT,FLAC  UNIT  DASSA) 

MODI PI CO:  CH, ANSWER  («••  UNIT  DASSA) 

CHI  (•••  8CCMCNT  PROCEDURE  HUM) 


VAR 

CK1;CMAR; 

OUT; STRING: 

J; INTEGER: 
r:riLC  or  CHAR; 


<•  StCKEHT  PROCEDUnC  KUII  •) 


fROCIDVRE  OUTOBVICC: 


■  PROCEDURE  OUTDEVtCE  t 

•  VSR:  TNIR  PROCEDURE  Ift  CALLED  ON  BY  OTHER  PROCEDURES  IN  • 

•  THIS  SEGMENT  IN  ORDER  TO  DETERMINE  WHICH  DEVICE  THE  * 

•  TABULAR  OUTPUT  IS  TO  CO  ON  (CONSOLE  OR  PRINTER)  • 

•  CALICO  BY;  SCCHENT  PROCEDURE  HUH  (DISPLAYO)  « 

•  ROUTINES  CALLED:  (non*)  t 

•  VARIABLES;  t 

•  USED;  P  (ctt  SCCKENT  PROCEDURE  NUN)  • 

•  HOOiriEO:  CH  <•••  UNIT  DASSA)  ^  • 

•tattcttaatt******* •••••• t«t«««**a«***t«**«*««tit(««tt*t**t*  t) 

BEGIN 

REPEAT 

RECIM 

PACK  OUTPUT)  i 

WRITE  (OUTPUT, 'KONSOLC  P(RINTER  •); 

REPEAT 

UNTIL  KCYPRESSi 
RCAO( INPUT, CH) 

END 

UNTIL! (CHa'C )OR(CHa'p* )) i 
irCCKa'P') 

THCN  REWRlTE(r,' PRINTER;') 

ELSE  REWRITE (F, 'CONSOLE; ' ); 

ENOi  (■  END  OUTDEVICE  <) 


t04 


I*  SECKENT  PROCEDURE  NUK  * ) 


PIOCCOURI  KUHIRICREVICVi 

(•  ttaiaataatttttttttttt 


PROCEDURE  NUMERICRBVIEV 

USE;  HRIN  PROCEDURE  THAT  SUPPORT  OPTIONS  REV  AND  NUN. 

PROVIDES  OUTPUT  DATA.  NRN  AND  NODE  LABELS  IN  THE  CASE  OP 
OPTION  REV  AND  NRN,  NODE  LABELS,  CUMULATIVE  WEIGHTS, 
REIATIVE  WEIGHTS  AND  ALL  ALTERNATIVE  VALUES  IN  THE  CASE 
OF  OPTION  NUN.  REVIEWS  TO  THE  PRINTER  ASSUME  AN  80 
COtUHN  FORMAT  WHEREAS  REVIEWS  TO  THE  CONSOLE  ASSUME  AN 
ID  COLUMN  FORMAT  WHERE  ONLT  THE  RIGHT  OR  LEFT  HALF  IB 
DISPLATED  AT  ANT  GIVEN  TIME. 

THIS  PROCEDURE  USES  ONE  SUBORDINATE  PROCEDURE  WHICH  IS 
USED  TO  PACE  THE  OUTPUT  TO  A  NEW  PACE  (OR  CLEAR  THE 
SCREEN  IN  THE  CASE  OF  THE  CONSOLE)  AND  PRINT  NEW  HEADING 
INFORMATION. 

CALLED  BT:  SEGMENT  PROCEDURE  NUN 

ROUTINES  CALLED;  UNIT  DASSA  ( INTTOSTRINC.NEET) 

SCCMENT  PROCEDURE  NUM  (NEWPC) 

VARIABLES: 

USED:  NST8,CHD,IVL,IRAT,ISTR.N00CLABEL,C0MMCKTSTRIN6 
ARAT.ICONT.VRAT, TITLE  (•••  UNIT  DASSA) 
HODIPIEO;  ANSWER,!  (tt*  UNIT  DASSA) 

r,CHI,J  (stt  SEGMENT  PROCEDURE  HUM) 


t 


lOS 


(•  SECKEfiT  mOCEDURE  MU71  •) 


PROCEDURE  MEVPC: 


PROCEDURE  NEVPC  t 

USE:  CONSTRUCTS  THE  HEADER  FOR  A  NEV  PACE  OF  OUTPUT  WHETHER  • 

THE  OUTPUT  OCCURS  ON  THE  CONSOLE  OR  THE  LINE  PRINTER.  ■ 
HEADER  CONSISTS  OF  LABELS  AND  A  LIST  OF  THE  • 

ALTERNATIVES  (STSTEMS).  • 

CALLED  BY:  SECNENT  PROCEDURE  NUH  INUHCRICREVIEU)  ■ 

ROUTINES  CALLED  <non*>  ■ 

VARIABLES;  * 

USED;  T.'TLE.CH,NSTS,SYSTEM;SYSTEMHAMC  (•••  UNIT  DASSAI  ■ 
MODIFIED:  ANSWER. 1  (cr*  UNIT  DASSA)  • 

F  (•••  SEGMENT  PROCEDURE  NUN)  * 

t 

•  t*(*(attt<tt*«***«(*«*«*<****tt**»a»t**i>*  t) 

BEGIN 
PACEIF)  i 
IF(CH«*P’) 

THEM  VRITELNIF.'  REVIEW); 

WRITEINIF, TITLE) : 

VRITEIF, 'NODE  REF  KUHBEr'  LABEL  REL  VT  CUM  WT  * ) i 
IP(CH>'F') 

THEN  WRITE (F, ■  •) 

ELSE  WRITEIF, <  LABEL  * ) ; 

SEEKISYSTEMS.O) : 

ANSWER ;  -  “  i 
FOR  I:-l  TO  NSYS  DO 
BEGIN 

GET(SYSTCKS); 

WITH  ST«TCHSa  do  ANSWER ; -CONCATI ANSWER, COPY! SYSTEMNAME , I . 5 >, ‘  ' 
END; 

WRITELNIF, ANSWER) ; 

WRITELNCF,'  •) 

END;  (■  END  NEWPG  t) 


(•  SECKEin'  PROCEDURE  KUK  H 


•  BECIN  PROCEDURE  NUMERICREVIEV 


■ECtN 

CKl 1 ' : 


REPEAT 


J:-li 

irCCHOa'REV ) 

THEN 

lECIN 

PACE(F)i 

VR1TCLN<F. TITLE) 
END 
ELSE 
BECIN 
NEVPCi 

END: 


WHILE  ((ICONT>nANO((<J<:3)AND(CH«'C'>>OR((J<S7>AND(CH*'P’)))>  DO 
BEGIN 

ANSWER; >“  i 
FOR  I;al  TO  LVL  DO 
BECIN 

INTTOSTRINCdRAYCI.n): 

ANSWER :aCONCAT( ANSWER, I STR. '  ') 

END; 

ANSWER;-rOPY,CONCAT(ANSWER.NODCLABELILVL]  .COmENTSTRWiC) ,  1  ,Zi)  : 
WRITEIF, ANSWER) i 

IF  (CNDa'NUN') 

THEN 

BECIN 

VRITEir, ARAYCLVl.n ;7; J.ARAYILVL.Z] ; 7: 2) i 
IF(CH-*P') 

THEN  WRITEIF, '  ’ ) 

ELSE  WRITEIF.NODELABELtLVL}): 

FOR  I :-l  TO  (NSYS-1 )  DO 
WRITE < F.VRAY t tVL. n.4;Z) ; 

WRITELNIF.VRAYtLVl.NSYSI :«;Z) j 


- ^ 


107 


(•  8CCMENT  rnOCEDVRE  NVH  ■> 


END 

ELSE 

VltlTElN(F)  i 


NEXT 


END; 

tP(((J>«13)AND(CH->C‘ )>0]t((J>-S7>AND(CH>'P' >>) 

THEN 

BEGIN 

WRITE (OUTPUT. •< ANY  KEY>  CONTINUE  (ESC)  EXIT'); 

REPEAT 

UNTIL  KEYPRESS: 

READ! INPUT, CHI >: 

PACE (OUTPUT) 

END: 

VNTIL((ORO(CH1)«I7>OR(ICONT-0)> : 
tP(ORO(CHt)«27)  THEN  CH:-CH1: 


(•  END  NUKERICREVIEW  •) 


<•  SEGMENT  PROCEDURE  NUN  •> 


PROCEDURE  OISPlATi 


PROCEDURE  DISPLAY 

USE:  PROCEDURE  SUPPORT  OPTION  DtS.  PROVIDES  TABULAR  OR 

GRAPHICAL  DISPLAY  UP  A  NODE  AND  ITS  IMMEDIATE  OESCENO- 
ENTS.  INCLUDED  IN  THE  DISPLAY  ARC  RELATIVE  WEIGHTS, 
CUMULATIVE  WEIGHTS.  AND  VALUES  OF  THE  ALTERNATIVES  FOR 
THE  PARENT  AND  CHILDREN. 

USES  TWO  IMMEDIATE  SUBORDINATE  PROCEDURES  (DISPLAYS  AND 
DISPLAYS)  TO  PERFORM  THE  TABULAR  AND  GRAPHICAL  DISPLAY. 
CALLED  BY:  SEGMENT  PROCEDURE  NUN 
ROUTINES  CALLED;  UNIT  OASSA  (CROSS) 

SEGMENT  PROCEDURE  KUH  (DISPLAYS . DISPLAYS ) 

VARIABLES; 

USED:  ICONT  («•#  UNIT  DASSA) 

MODIFIED:  CH  (•••  UNIT  DASSA) 

tt«tt«**t««**«««*«*t**t«*«««*«**«*«*t*»t*«**«*««*«*tiia*»ttt««*  • 


VAR 

I.J.R.l:  INTEGERi 


ISY 


(•  SECKEKT  PROCEDURE  MUH  •> 


PROCEDURE  OIRPIATI;  (>  DISPLAT  •> 

(•  at* taitt 


PROCEDURE  DISPLRVl 

USE:  D1 SPIRTS,  IN  TABULAR  FORMAT,  THE  INPUTTED  NODE  AND  ALL 

IMMEDIATE  CHILDREN  OF  THE  TREE  STRUCTURE.  DATA  PROVIDED 
ARB  THE  LABELS  OP  THE  NODES,  EACH  NODE'S  CUMULATIVE 
WEIGHT,  RELATIVE  WEIGHT,  AND  VALUES  OF  EACH  ALTERNATIVE. 
A  TOTAL  IS  PRINTED  AT  THE  BOTTOM  OF  EACH  COLUMN 
REPRESENTING  THE  PARENT  NODE  INPUTTED  BT  THE  USER. 

CALLED  BY:  SEGMENT  PROCEDURE  NUM  (DISPLAYO) 

ROUTINES  CALLED:  UNIT  DASSA  ( INTTOSTRINC,NUMTOSTRlNC) 
VARIABLES: 

USED:  l8TR,N8y S , LVL , IRAY ,NOOELABCL , SYSTEM : SYSTEMNAME , 

NCR0S8,ARAY,VRAY,LABELSTRINC  (aat  UNIT  DASSA) 
KOOIPIEO:  ANSWER  (ta*  UNIT  DASSA) 

P  <«a«  SEGMENT  PROCEDURE  NUM) 

I,J.K,L  (>#•  PROCEDURE  DISPLAYl) 


VAR 

l.a.K.L  :  INTEGER; 

IBCIN 

PACB(F): 

ANSWER : ■  "  : 

FOR  I;>I  TO  LVL  DO 
BEGIN 

INTTOSTRINGdRAYCI  ,11) : 

ANSWER:«CONCAT(ANSVER,ISTR, •  •) 

END: 

WRITELNIF, ANSWER) : 

WR1TELN<F,N0DCLABELCLVL1, •-• ); 

ANSWER: ■'  FACTOR 
FOR  I:-l  TO  NSY3  DO 
BEGIN 

8ECK(STSTEMS,I-n  : 

GET< SYSTEMS ) : 

WIl'K  SYSTEMSa  DO  ANSWER: -CONCATI ANSWER, '  ', COPY ( SYSTEMNAME , 1 , 5) > 
END; 

WRITELNIF, ANSWER) i 
FOR  I :-l  TO  NCROSS  DO 
BEGIN 
J:»LVL*I: 

AN8VER:>C0Py(C0NCAT(N0DCLABCLIJ] ,LABELSTRINC> ,1 ,1) ; 
IF(IRAYCJ,2]-0> 


C*  SECNCNT  PROCEDURE  NUH  ■> 


TNEN  ANSWER ; ■CONCAT< ANSWER. • *  ‘ > 

ELSE  ANSWER ;.CONCAT< ANSWER.*  •); 

POR  K:«l  TO  NBYS  00 
lECIN 

NUKTOSTR I NC < VR AV t J , K ] ) : 

ANSWER : •CONC AT ( ANSWER . 1 STR ) 

END: 

VRITELN<F. ANSWER) 

END: 

ANSWER:-*  TOTAL  ‘i 
FOR  I:>1  TO  NSYS  DO 
tCClN 

NUKTOSTR  tNC(VRAYCLVL.n): 

ANSWER: -CONCAT(ANSWER. ISTR) 

END; 

WR ITE IN (F. ANSWER) : 

WRITEIN(F,'  *); 

WRITELN<f.‘  FACTOR  <WT)  CUMWT*); 

FOR  I:«l  TO  NCROSS  DO 
■ECIN 
J;-LVL«1: 

ANSVER:>COPy<CONCAT<NODELABEttJ].LA8ELSTRtNC) .1 .8) : 
1F<IRAYCJ.21«0) 

TKEH  ANSWER -mCOKC AT < ANSWER,**  *> 

ELSE  ANSWER :-CONCAT (ANSWER,*  *>; 
NUKTOSTRINCCARAYCJ. 11): 

ANSWER : -CONCATl ANSWER , * ( * , COPY ( I STR , 8 , 3 ) , * ) * ) : 
NUNTOSTRING<ARAY(  J.ll): 

WRITELN ( F . ANSWER , 1 STR > 

END: 

NUKTOSTR INC ( AR AT  C  L VL . 3 1 ) : 

WRITEINIF.'  TOTAL  *,r8TR) 

END:  (•  END  DISPLAY!  •) 


in 


(■  8ECHCNT  PF.OCEOURE  NUM  ■) 


PROCEDURE  D18PLAT2: 


PROCEDURE  DISPLATZ  •  * 

USE:  DRAWS  THE  GRAPHICAL  REPRESEHTATIOM  OF  OPTION  DIE  BY  • 
DRAWING  A  WIRING  DIACRAH  WITH  THE  PARENT  NODE  ■ 

INPUTTED  BY  THE  USER  AT  THE  TOP  AND  ITS  CHILDREN  • 

BELOW.  BELOW  EACH  CHILD  (TO  THE  RIGHT  OF  THE  « 

PARENT)  IS  A  BAR-GRAPH  REPRESENTATION  OF  THE  VALUE  •  . 

OP  EACH  ALTERNATIVE  (INPUTTED  OR  COMPUTED).  • 

JUST  ABOVE  EACH  CHILD  (BELOW  FOR  THE  PARENT)  THE  • 

CUMULATIVE  WEIGHT  AND  RELATIVE  WEIGHT  (THE  RELATIVE  • 
WEIGHT  IS  IN  PARENTHESES)  ARC  OUTPUTTED.  ■ 

THE  UPPER  LEFT  HAND  CORNER  OF  THE  GRAPHICS  OUTPUT  « 

18  A  LECENO  INDICATING  WHICH  COLOR  (ORANGE. VIOLET,  • 

BLUE,  GREEN.  AND  WHITED  REPRESENTS  WHICH  ALTERNATIVE  • 
PROCEDURE  HAS  THREE  SUBORDINATE  PROCEDURES  (WTS.  ■ 

DRAWBLX.  AND  SYSBLK)  WHICH  AID  IN  DRAWING  THE  WIRING  • 
DIAGRAMS.  • 

t 

HAS  SPECIAL  FLAG,  FLAG!  WHICH  DETERMINES  THE  STYLE  • 

OF  VARIOUS  GRAPHICAL  OUTPUTS  « 

FIAC2  >  I  DISPLAY  CHILDREN  DATA  STYLE  • 

PIACS  >  2  DISPLAY  PARENT  DATA  STYLE  • 

FIAC2  >  2  DISPLAY  LEGEND  DATA  STYLE  t 

t 

CALLED  BY;  SEGMENT  PROCEDURE  NUN  (DISPLAY)  ■ 

ROUTINES  CALLED:  SEGMENT  PROCEDURES  NUM  ( WTS . DRAWBLK,  • 

SYSBLK)  t 

VARIABLES:  t 

USED;  NOOCLABEL.TCNSTRINC.NCROSS.IRAV ,  t 

LVl  ((••  UNIT  DASSA)  ■ 

MODIFIED;  ANSWER. CH  (•#•  UNIT  DASSA)  • 

J. I. Y.FLAC2. CONTROL  (act  PROCEDURE  DISPLAYS)  * 


VAR 

S,Y:INTCCCR: 

FLAGS. J. CONTROL: INTEGER; 
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I*  SEGMENT  PROCEDURE  NVM  «) 


PROCEDURE  VrSi 

(•  t*«***«*«i* 


PROCEDURE  V 

USE;  VRITEf  OUT  THE  CUMULATIVE  VEICHT  AND  RELATIVE  WEIGHT 
(THE  RELATIVE  VEICHT  IN  PARENTHESES)  FOR  ANY  GIVEN 
NODE.  REQUIRES  AN  X  AND  Y  VALUE  BE  SET  WHICH 
REPRESENTS  THE  LOVER  LEFT  SCREEN  COORDINATE  WHERE  THE 
WRITING  IS  TO  TAKE  PLACE. 

CALLED  BY:  SEGMENT  PROCEDURE  HUM  (DISPLAY2) 

ROUTINES  CALLED;  UNIT  DASSA  (NUMTOSTRINC) 

VARIABLES: 

USED:  ARAY  (■••  UNIT  DASSA) 

E,T  («••  PROCEDURE  DISPLAYS) 

HOOiriED:  ISTR  (st*  UNIT  DASSA) 


RECIN 

NUHTOSTR INC ( ARAYC  J .11); 
ISTR: •COPT( ISTR. 3.4 ) ; 
ROVGTO(Z-S.Y»t4): 

I STR : >CONCAT( • < • . ISTR .  • ) • > ; 
VSTRINGdSTR); 
NUHTOSTRINClARAYIJ.Sl ) ; 
t8TR:«COPY(ISTR.3.4): 
HOVCTO(Z*44.T*t4) : 

VSTR INC (ISTR) 

END;  (*  END  VTS  •) 


Its 


<•  8ECNEKT  PrOCEDURE  NUN  ■) 


PROCEDURE  nRAVRLXCX.Y: INTEGER): 


t  PROGBOURE  DRAVBtX  • 

•  USE:  SUBORDINATE  PROCEDURE  TO  DIBPIATI.  DRAWS  THE  BLOCKS  IN  • 

«  THE  WIRING  DIAGRAM  WHERE  THE  LABELS  OF  THE  NODES  ARE  • 

•  PLACED.  SIMILAR  IN  FUNCTION  TO  PROCEDURE  DRAWBLK  IN  • 

•  SEGMENT  PROCEDURE  DUMMY.  • 

•  USES  TWO  ARGUMENTS  WHICH  ARC  THE  SCREEN  COORDINATES  OF  • 

•  THE  LOWER  LEFT  HAND  CORNER  Of  THE  BLOCKS  • 

•  CALLED  BY:  SEGMENT  PROCEDURE  NUN  (DISPLAYS)  • 

•  ROUTINES  CALLED:  (non*)  • 

•  VARIABLES:  t 

•  USED:  X,y  (•••  PROCEDURE  ORAVBLK)  t 

•  HODiriED:  (non*)  • 

t****«***<««*«*«««««*»«***tit«*»«« •> 

'  BEGIN 

VlCVPORT<Z.X«7S,y,y»lS); 

PILISCREENIGRECN) : 

V1EVP0RT(X«1 ,E«73,y«l,y«tZ): 

PILISCRCCN<BLACX) : 

VIEWPORT<0.Z77,0. ill) 


(«  SECKEhT  PROCEDURE  NUH  •) 


PROCEDURE  SYSBtKCl.T: INTECER); 

ft  ttttittittttttttttttttttttt 


PROCEDURE  SYSBLR 

USE:  DRAV8.  IN  BAR  GRAPH  FORMAT,  THE  VALUES  OF  THE 
ALTERNATIVES  FOR  A  SPECIFIED  CHILD  NODE  OF  THE 
INPUTTED  NODE  (SPECIFIED  BY  VARIABLE  J>. 

THE  INPUT  ARCUKENT3  ARC  THE  LOCATION  THE  LOVER  LEFT 
HAND  CORNER  WHERE  THE  FIRST  BAR  IB  TO  BE  DRAWN.  THE 
PROCEDURE  THEN  DRAWS  THE  REMAINING  BARS  (UP  TO  FOUR) 
RELATIVE  TO  THAT  COORDINATE. 

IN  ADDITION.  THE  PROCEDURE  WRITES  THE  LEGEND  WHICH 
CONSISTS  OP  COLOR  BARS  AND  THE  FIRST  FOUR  LETTERS  OF 
EACH  ALTERNATIVE  IN  THE  UPPER  RIGHT  CORNER  OF  THE 
MONITOR  SCREEN. 

CALLED  BY:  SEGMENT  PROCEDURE  NUM  (DISPLAYS) 

ROUTINES  CALLED,  (nont) 

VARIABLES: 

USED -.  SYSTEMS :  SYSTEMNAHE  .KSY8 , VRAY ,  LVL 
<SAt  UNIT  DASSA) 

I. Y, FLAGS  (t««  PROCEDURE  DISPLAYS) 

HOOiriBO:  ANSWER  (ttt  UNIT  DASSA) 

J  (ttt  PROCEDURE  DISPLAYS) 

CONTROLI,Yl  (tit  PROCEDURE  SYSBLK) 


VAR 

CONTROLI ,V1 : INTEGER: 


BEGIN 

FOR  CONTROLI;.!  TO  NSYS  DO 
BEGIN 

CASE  FLAGS  OF 

1:  YI : -TRUNC ( VRAY CJ, CONTROL  11*0. 43); 

S :  Y 1 ; .TRUNC ( VRAY I LVL . CONTROL 1 1 « 0 . 4 3 ) i 

3:  Y1:-4S 

END;  (■  CASE  OF  FLAGS  •) 


CASE  CONTROLI  OF 

1:  BEGIN  VICWPORTtl,S«10,Y-4S.y-43fYl);  FILLGCRECN(ORANCE)  END; 

S:  BEGIN  VI CVPORT( 1 3 , S*2S . Y-45 , Y- (3«y 1 ) ;  F I LLSCREEN( VIOLET)  ilND 
I:  BEGIN  VIEVPORT{X«30 ,I«40 ,Y-43,y-4S«YI > ;  F I LLSCREEN( ALUE )  END; 
4:  BEGIN  VI CVPORT( X* 45 , X«SS , y-4S . Y-AS* Y 1) ;  FILLSCRCEN(GREEH)  END; 
3:  BEGIN  VIEWPORT! X*(0 .I«70 , Y-43 . y-4S»YI ) ;  FILLSCREEN(VHITEI >  END 
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(»  8ECHEKT  PROCCOVRB  MUH  • 

BNOi  (•  END  CASE  ■) 

VIEVPOET(e.S79.0.1VI)i 

IP  (PLAC2*3) 

THEN 
lie  IN 

SEEK  8T8TEKS.C0NTR0L1-1 ) ; 

CETi SYSTEMS): 

WITH  STSTEMSA  DO  ISTR-.aSYSTEMNAHC; 
rOR  J;>1  TO  4  00 
BBCtN 

ANSVER;-COPY<tSTR.J.l>: 

HOVBTO<7«(1S*<CONTROL1-1>),1»1-(10*J)>: 

VSTR INC (ANSWER) 


(•  SCCHEKT  PROCEDURE  MUM  «> 


t  BECIM  PROCEDURE  DISPLAPE  • 


lECIN 

INITTURTlBi 

FlAG2;>li 

KOVSTO(l3,lS3>i  VSTRINC(‘<REl  VT> • ) : 
H0VET0(141,1S3)  i  VSTRtNCCCUM  VT*  )  : 


I:atOS:  y:-17l:  ORAVaLKtZ.T) : 

AMSVER ; -COPY < CONCAT<NODCLABCLt IVLl .TEMSTRIHC  > . t  ,  1 0  )  i 
HOVITO (107,130);  V8TR1NC ( ANSWER ) ; 


FOR  CONTROL ;■!  TO  NCROSS  DO 
•BCIN 

J:«tVt«COMTROL; 

AN8VCR:«COPy(CONCAT<NOOELABELCJ3.TENSTRINC>,l.S> ; 
1F(1RAYCJ,31>0) 

THEN  ANSVER:>CONCAT<ANSVER.*«*): 

CASE  CONTROL  OF 


1: 

BEGIN 

S;.9:  y;«113;  DRAVBLKd.T)  ; 

NOVCTO(7.11S);  VSTR I NC( ANSWER ; ; 

VTS; 

KOVCTOdSf  ,  173) ;  PESCOLOR<  CREEN)  ; 
KOVCTO<13y,14l);  HOVETOl 3? , 1 3 1 ) ;  MOVETO( 3» . 1 3* ) ; 
*ENCOLOR(NONE> ; 

STSBLK(Z«l,y): 

END; 

2; 

BEGIN 

S:-10S;  ORAWBLKd.T)  ; 

HOVETO (107,115);  WSTR I NC ( ANSWER ) ; 

WTS;  HOVETO(137, HI  > ; 

PENCOLOR( CREEN) ;  HOVETO ( 137,123); 

PENCOLOR<NONE) ; 

STSBLS(2,Y): 

END; 
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(•  SECHENT  PROCEDURE  KUK  •> 


9: 

nciN 

I:-10S:  ORAVILKd.T); 

HOVETO ( 2  0  7 . n  3  > :  VSTR I NC ( ANSWER  > ; 

VT8:  mVETO<137.  Mi ) :  PCNCOLOR(CRECN) ; 

HOVBTO< 227 . M 1 > i  HOVETO< 2 2 7 . 1 2< ) i 

PBNCOLOR(NONC) i 

BTRRlEd.y): 

ENOi 

4; 

IBCIN 

l;■SS:  y:a4Si  ORAVBLKd.y) : 

MOVETO(37,47):  VSTRINCC ANSWER) : 

VT8;  HOVCTO(7a,Mt):  PENCOLORtCREEN) ; 
HOVCTO<72.SI);  PCNCOtOR(NONE) ; 

ByBBLKd.Y)} 

END; 

S: 

BEGIN 

E;BlS9i  DRAWBLK(l.y): 

HOVSTO<i57.47)}  VSTRlNCi ANSWER) i 
VTS;  KOVETOOPl.Ml):  PCNCOLOR(CRCCN) ; 
KOVETO(171,SI)i  PENCOIOR(NONE): 

SY8BLX(l,y)i 

ENOi 

END;  <*  END  CASE  •) 

END;  (•  END  OF  FOR  LOOP  •) 

HOVCTOdSl,  ISS)i  PCNCOLOR(CREEN)  > 

NOVETO<200.MS)  ;  PENCOlOR(NONE )  ; 

riAC2;«2i  SySBLK(202,17n ;  <•  FOR  NODE  VALUES  *) 

FlAC2:-3i  SySBLK<i. 1* 1 ) ;  <<  FOR  STSKAHES  *) 

J:-LVL;E;»77iy:.l30;WTS; 

REPEAT 

UNTIL  KEyPRESS; 

READ (CM) i 

TEXTHODE 

END;  («  END  DISPLAYS  •) 


I 


\ 

X 

0 

© 


<*  SEGMENT  PROCEDURE  NUM 


PROCEDURE  OISPLAYO; 

t  * 

*  PROCEDURE  OISPIAYO  « 

»  USE;  DETERMINES  METHOD  OP  OUTPUTTING  THE  TABULAR  DISPLAY  • 

•  (CONSOLE  AND  PRINTER),  DETERMINES  THE  CHILDREN  OF  • 

»  THE  INPUTTED  NODE,  AND  PROCEEDS  TO  THE  DI SPLAY  1  » 

»  ROUTINE.  • 

a  CALLED  BY;  SEGMENT  PROCEDURE  NUM  (DISPLAY)  • 

«  ROUTINES  CALLED:  UNIT  DASSA  (CROSS)  • 

a  SEGMENT  PROCEDURE  NUM  (OUTDEVICE,  • 

•»  DISPLAYl)  • 

«  VARIABLES;  • 

«  USED;  (none)  * 

«  MODIFIED;  (nona)  * 

»  • 


BEGIN 

OUTDEVICE; 

CROSS; 

DISPLAYl 

!!H0; 

(«  END  OISPLAYO  <) 


I 


IIP 


(•  SECKENT  FROCEDURE  MUM 


IICIN  PROCEDURE  b; SPLAY 


ItCIN 

IFdCONTOO) 

THEN 

■ECIN 

REPIAT 

■ECIN 

PACICOUTPUTI : 

VI ITF (OUTPUT. *T<ABULAR  C(RAPHIC  *>; 

REPEAT 

VNTIL  EEYPRE33: 

READ (CM) 

END 

UNTtL<(CH«*T' )OR(CH-'C‘))i 

IF(CH-'T‘) 

THEN  OISPIATO 

ELSE 

lECIN 

CROSS; 

DISFLATE; 

CH:>'C' 

END 

EMD;  (•  EMO  IF  ■> 

END:  <■  DISPLAY  *> 


-/0/f^O 


(•  SECKEKT  PROCEDURE  NUM  •> 


(  • 
• 
t 
t 


BEGIN  SEGMENT  PROCEDURE  NUH 


• 

t 

•  ) 


BEGIN 

PRETOT, 

IF(CMD>'OIS' ) 

THEN 

BEGIN 

REPEAT 

BEGIN 

PACE (OUTPUT) ; 

VRITELN< OUTPUT, 'ENTER  NODE  TO  BE  DISPLAYED  ; 

NODIN; 

IF  ( ICONTOO) 

THEN 

IF  (IrAVtLVL.ZKl) 

THEN  BEGIN 

VRITELNtOUTPUT, 'NODE  IS  A  DATA  NODE  AND  CANNOT  BE  DISPLAYED') 
WHITELN(OUTPUT. 'DEPRESS  RETURN  TO  CONTINUE'); 

REAOLN< INPUT, ANSWER) ; 

END 

ELSE  ICONT  .ICONT 
ELBE  ICONT: -ICONT 
END 

UNTIL<  < irONT-0)OR(lRAYtLVL,2J>.l  > ) 

END 

ELSE 

BEGIN 

PRETOT; 

REPEAT  • 

BEGIN 

PACE (OUTPUT) ; 

WRITE(OUTPUT, 'A(L1  S(ELECT'); 

REPEAT 

UNTIL  KEYPRESS; 

READ( INPUT, CH) 

END 

UNTI L ( ( CH» ' A • ) OR ( CH.  '  S  •  ) )  , 

.  IF(CH-'S' ) 

THEN  BEGIN 
WRITELN(OUTPUT, '  '), 

PRENEX 

END; 


\ 

\ 

\ 


I*  SECKCFfT  PROCEDURE  MUM 


OUTDEVICE 

ENDi 

IFCPLAC-1> 

THEN  BEGIN 
PACE (OUTPUT): 

VRITElN(OUTPUT, 'WARNING  .  .  .  ‘>: 

VRITEtN(OUTPUT, 'TREE  NEEDS  TO  BE  (RE)CALCULATEO' > : 
VRITELNC OUTPUT, 'OUTPUT  VALUES  MAP  BE  INCORRECT'); 
VRITELNI OUTPUT) ; 

VRITELNIOUTPUT, 'PRESS  ANY  KEY  TO  CONTINUE'); 
REPEAT 

UNTIL  KEYPRESS; 

REAO(CHl) 

END: 


IF((CHO>'NUH' )OR(CKD>'RCV')>  THEN  NUMERICREVIEV 
ELSE  ir  <CM0*'01S<)  THEN  DISPLAY; 

CLOSE(F): 

IF  ((CHO'C  )AND(ORD(CK)<>27)) 

THEN  BEGIN 

WRITELNI OUTPUT) : 

VR1TELN( OUTPUT. 'PRESS  ANY  KEY  TO  CONTINUE' >; 
REPEAT 

UNTIL  KEYPRESS; 

REAOICH) 

END; 

END;  (•  END  SEGMENT  NUN  •) 


If  l. 


(•  SEGMENT  PROCEDURE  SENSITIVITY  •) 


SEGMENT  PROCEDURE  SENSITIVITY; 


«  SEGMENT  PROCEDURE  SENSITIVITY 

•  USE;  THIS  SEGMENT  CONTROLS  ALL  THE  SENSITIVITY  ANALYSIS  THAT 

■  IS  IN  THE  DASS  PROGRAM.  THE  SEGMENT  PROVIDES  FOR 

•  SENSITIVITY  ON  CUMULATIVE  WEIGHTS  (EFFECTS  TO  THE 

:  «  TREE  STRUCTURE),  RELATIVE  WEIGHTS  (EFFECTS  ON  A  GIVEN 

]  •  SPAN  AGAINST  THE  OVERALL  TREE  STRUCTURE,  AND  VALUE  OF 

I  «  A  SPECIFIC  ALTERNATIVE  ON  A  SPECIFIC  DATA  NODE.  THE 

I  *  SEGMENT  PROVIDES  GRAPHICAL  OUTPUT  ON  THE  MONITOR  ONLY; 

•  HOWEVER,  THE  SEGMENT  PROVIDES  TABULAR  (NUMBERS)  OUTPUT 

•  TO  EITHER  THE  CONSOLE  OR  THE  LINE  PRINTER.  THE 

•  SEGMENT  ALSO  HAS  THE  CAPABILITY  TO  PRESENT  THE  GRAPHICAL 

•  OUTPUT  IN  TWO  FORMS.  THE  FIRST  FORM  GIVES  THE  RANGE  OF 

•  THE  VALUES  OF  THE  ALTERNATIVES  AT  THE  NODE  IN  QUESTION 

•  FROM  0-100,  WHILE  THE  SECOND  GIVES  THE  RANGE  OF  VALUES 

•  OF  THE  ALTERNATIVES  AS  THE  NEAREST  20  FROM  THE  LOWEST 

I  •  AND  HIGHEST  VALUES  OVER  THE  SENSITIVITY  RANGE  UNDER 

'  *  CONSIDERATION. 

•  CABLED  BY:  PROGRAM  DASS 

«  ROUTINES  CALLED;  SEGMENT  PROCEDURE  SENSITIVITY  (WARNING, 

•  DETERMINENODE , CALCARRAY ,TABDI SPLAY , 

•  GRAPH) 

•  VABIABLES; 

«  USED;  FLAG  (ttt  UNIT  DASSA) 

«  MODIFIED:  CH  (stft  UNIT  DASSA) 

•  CKl.SENS  (t««  SEGMENT  PROCEDURE  SENSITIVITY) 

a 

taaeafieafitaaataaattaatataaataaaataaaattaaaataattataatattattttttt  t) 
VAR 

DELTA, V,WMIN,WHAX,WHAZ1 ,WDELTA.MIN,MAZ.Z : REAL; 

SYSNUM, INDX, I ,J,K,L; INTEGER; 

VHOLU;  ARRAY  C 0 . . 1 0 , 0 . . MAXSYSTEMSI  OF  REAL; 

SYSNAME, SENS; STRING; 

CHI : CHAR; 
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<«  SECMEMT  PROCEDUF.E  SENSITIVITT  •> 


\ 


\ 


rROCEOUEE  ANYKEV; 


rnocEouRE  anykey 

USE;  SIMPLY  WRITES  OUT  A  MESSAGE  TO  DEPRESS  ANY  XEY 

TO  CONTINUE  PROCESSING.  IS  CALLED  THOUCHOUT  THIS 
SECNENT. 

CALLED  BY:  SEGKEKT  PROCEDURE  SENSITIVITY  (SENVALUE, 
OETERKIKENODE, WARNING > 

ROUTINES  CALLED:  (non*) 

VARIABLES 

USED:  (non*) 

MODiriED:  CK  (■••  UNIT  DASSA) 


■ 


BEGIN 

WRITELmOUTPUT.MANY  KEY)  CONTINUE*  >; 
REPEAT 

UNTIL  KEYPRESS; 

READ( INPUT. CH) 

END; 
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(•  SEGMENT  PROCEDURE  SENSITIVITY  •) 


PROCEDURE  WARNING; 


PROCEDURE  WARNING  « 

USE;  PRODUCES  MESSAGE  IF  VALUES,  WEIGHTS,  OR  • 

ALTERNATIVES  HAVE  BEEN  ADDEO/DELETED  TO  THE  TREE  • 

STRUCTURE  AND  THE  TREE  HAS  NOT  BEEN  RECALCULATED  • 

SINCE.  • 

CALLED  BY;  SEGMENT  PROCEDURE  SENSITIVITY  • 

ROUTINES  CALLED:  SEGMENT  PROCEDURE  SENSITIVITY  (ANYKEY)  • 

VARIABLES:  t 

USED;  (nona)  « 

MODIFIED:  (non*)  • 

BEGIN 

WRITELNI OUTPUT. ‘WARNING  .  .  .•); 

WRITELNCOUTPUT, ‘TREE  NEEDS  TO  BE  <RE)CALCULATED‘ ) ; 

WR1TCLN( OUTPUT. ‘REPORTED  VALUES  NAY  BE  INCORRECT ! ‘ ) ; 

WRITCLN( OUTPUT) ; 

ANYKEY 

END; 


) 


(•  SEGMENT  rXOCEOUr.E  SENSITIVITT  ■) 

riOCSOURB  OETERNINENODEi 


FROCSDURB  OETERHINENODE  t 

USB;  SOLICITS  INFORHATION  EROH  THE  USER  CONCERNING  WHAT  • 
NODE  THE  SENSITIVITT  ANALYSIS  IS  TO  TAKE  PLACE.  * 

THE  PROCEDURE  CONTAINS  SAFEGUARDS  THAT  PREVENT  • 

SENSITIVITY  ANALYSIS  BEING  CONDUCTED  ON  NON-EXISTENT  ■ 
NODES  AND  NON-DATA  NODES  WHEN  VALUE  SENSITIVITY  IS  ■ 
TO  TAKE  PLACE.  • 

IN  ADDITION.  SOLICITS  INFORMATION  CONCERNING  THE  ■ 

MAIINUN  AND  MINIMUM  LIMITS  THAT  THE  SENSITIVITT  t 

ANALYSIS  IS  TO  BE  CONDUCTED  t 

THIS  PROCEDURE  HAS  ONE  SUBORDINATE  PROCEDURE  THAT  « 
SOLICITS  INFORMATION  VIHEN  VALUE  SENSITIVITY  IS  TO  • 
BE  CONDUCTED.  t 

CALLED  BY;  SEGMENT  PROCEDURE  SENSITIVITY  t 

ROUTINES  CALLED;  UNIT  DASSA  ( PRENEZ , CROSS , STRTOREAL)  t 

SEGMENT  PROCEDURE  SENSITIVITY  (SENVALUE,  ■ 
ANYKEY)  • 

VARIABLES  * 

USED:  IRAT.ARAY, NODELABEL  (ctt  UNIT  DASSA)  • 

SENS  <•••  SEGMENT  PROCEDURE  SENSITIVITY)  t 

MODIFIES;  LVL. ICONT. ANSVER  (•••  UNIT  DASSA)  t 

INDE.I.VMAX.VMIN.VMAXl  <»t«  SEGMENT  t 

PROCEDURE  SENSITIVITY)  t 


IZt 


<»  SEGMENT  PROCEDURE  SENSITIVITY  ») 


PROCEDURE  SENVALUE: 


PROCEDURE  SENVALUE  • 

USE:  SUBORDINATE  PROCEDURE  TO  DETERMINENODE .  THIS  PROCEDURE  * 

DISPLAYS  ALTERNATIVES  (SYSTEMS)  WHICH  ARE  AVAILABLE  * 

FOR  VALUE  SENSITIVITY  ANALYSIS.  IN  ADDITION,  THE  • 

PROCEDURE  READS  IN  THE  USER'S  CHOICE  AND  DETERMINES  IF  • 
IF  THE  INPUT  VALUE  IS  INDEED  AN  EXISTING  ALTERNATIVE  * 

(SYSTEM).  AFTER  A  CORRECT  ENTRY  IS  MADE,  THE  PROCEDURE  « 
DISPLAYS  THE  CURRENT  VALUE  OF  THE  ALTERNATIVE  (SYSTEM)  • 
AT  THE  PARTICULAR  DATA  NODE.  « 

CALLED  BY:  SEGMENT  PROCEDURE  SENSITIVITY  (DETERMINENODE)  • 

ROUTINES  CALLED:  SEGMENT  PROCEDURE  SENSITIVITY  (ANYKEY)  • 

VARIABLES:  • 

US.ED:  SYSTEMS:  SYSTEMNAME,  NSYS,  TENSTRINC.  VRAY,  LVL,  • 

HAXLABELSIZE  (sat  UNIT  DAS5A)  • 

MODIFIED:  ANSWER  (stt  UNIT  DASSA)  « 

SYSNUH.SYSNAME, I  (stt  SEGMENT  PROCEDURE  • 

SENSITIVITY)  • 

itntttnrircccntttttatttttttttttttttttttttttttttttttttttttttttta  *) 


BEGIN 

REPEAT 

BEGIN 

WRITPLM( OUTPUT) ; 

VRITELMI OUTPUT, 'SYSTEMS  AVAILABLE' ) ; 

FOR  I:xl  TO  NSYS  DO 
BEGIN 

8EEK(SYSTEMS. I-l )  ; 

GET< SYSTEMS); 

WITH  SYSTEHSa  do  WR I TELN( OUTPUT. '  '.SYSTEMNAME) 

END; 

VRITELM( OUTPUT) ; 

VRITELM( OUTPUT, 'ENTER  SYSTEM  OF  WHICH  VALUE  IS'); 
WRITELN( OUTPUT, 'TO  BE  PRETURBED.  .  .'); 

READLN< INPUT, ANSWER) ; 

ANS«>'EII:>oCOPY(CONCAT(  ANSWER, TENSTRINC) .  t  .HAXLABELSIZE)  ; 
8YSM'-iH:"(»; 

FOR  I :«I  TO  NSYS  DO 
BEGIN 

SCE):(SYSTCMS,I-1); 

CET(SYSTENS) ; 

WrCI  SYSTEMSA  DO 

I?(!\NSVER-SYSTEMNAM£)  THEN  SYSNUH:«I; 


IIP 


/  / 


I*  SECHtNT  PROCECUF.E  SENSITIVITY  •> 


END: 

SYSNAMBiaSNSVER: 


IF  (SrSNVHaO) 

THIN 

BEGIN 

VR ITELN( OUTPUT. 'STSTEH  ENTERED  NOT  VALID*); 

ANYKEY : 

PACE (OUTPUT) 

END: 

END 

UNTIKSYSNUMOO) : 

VRITELN( OUTPUT, 'CURRENT  NODE  VALUE  IS  * , VRAYt LVL .SYSNUMl : 5 : E ) : 


END;  (•  END  8ENVALUE  •) 


(•  SEGMENT  PROCEDURE  SENSITIVITY  ») 


«  • 


*  BEGIN  PROCEDURE  OETERMINENOOE  • 


BEGIN 

REPEAT 

BEGIN 

PAGE (OUTPUT) ; 

WaiTELN(OUTPUT. 'SENSITIVITY  ANALYSIS  FOLLOWS: *>; 

Wa ITBLN( OUTPUT, 'NRN  FOR  WHICH  '.SENS.'  IS'); 
VniITELN(OUTPUT, 'TO  BE  PRETURBED'); 

PRENEX; 

IF<1CONT>0) 

THEN 

VRITELHI OUTPUT. 'NODE  DOES  NOT  EXIST...') 

ELSE 

t?( (COPY (SENS, 1 , 1 )>'V' )AND(IRAY(LVL,21( >0) ) 

THEN 

BEGIN 

VRITCLN<OUTFUT, 'NODE  NOT  DATA  NODE...'); 

1CONT:-0 

END; 

ir  (ICONT>0)  THEN  ANYKEY; 

END 

UNTIL(ICONT«l); 

FOR  I;«l  TO  LVL  DO  WRITE(OUTPUT, IRAYIl , I J , '  '); 
WaiTELN(OUTPUT,NODELABEL:LVL] ) ; 

IF(COPT(SENS,l,l)>'C') 

THEN 

VRITELN( OUTPUT, 'CURRENT  NODE  CUMWT  IS '  ,  ARAYCLVL . 2 1 ; 5 ; 2 ) 
ELSE 

{F(COPY(SENS, 1 ,1)«'V' ) 

THEN  SENVALUE 

ELSE 

BEGIN 

^ITELM( OUTPUT, 'CURRENT  NODS  RELWT  IS '  ,  ARAYC LVL , 1 1 ;  3 ; 2 )  ; 
IMQX:>IRAYCLVL.l];  LVL:>LVL-Ii 


I2Y 


t*  SECKENT  PROCEDUr:E  SENSITIVITY  •> 


CROSS 

INOi 

tr(SCNS«‘VSLUE' I  THEN  VMXX: •100 

ELSE  VKAX:>t;  » 

REPEAT 

lECIH 

VR ITEI OUTPUT, 'HININUM  ‘.SENS,*  (0  >  * . VHAX : S : 1 , ' )  IS  1  •>; 

REAOLNI INPUT, ANSVER) ; 

WHIN: aSTHTOREAtl ANSWER) 

ENO 

U)mt((VHIN>a0)ANO(<<UNIN<-l.O)ANO(SENS<>  'VALUE'  >  >OR 
( IVHINIal 00.0) AND! SENSa* VALUE' >  >>>; 

REPEAT 

BEGIN 

WRITE  I OUTPUT, 'MAXIMUM  * ,SCNS, * ( * ,WMIN. 5 : 1 , '  -  * ,WMAX ; S : I , ■ >  IS  »  * 
READLNI INPUT, ANSWER) : 

WMAXl :aSTSTORCAL( ANSWER) 

ENO 

UNTIL!  (WMAXl  >aWNIN)AND<  ( IWMAXI  <•)  .0)AND(SENS<> 'VALUE'  DOR 

((WMAXt<al00.0)AND(SENSa'VALUE‘  ))> )i 

WNAX;aWMAXI 

ENOi  (•  ENO  PP.OCEOURE  OETERMINENOOE  *> 
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(•  8CCMEMT  PROCEDVr.E  SENSITIVITY  •> 


PROCEDURE  CSLCERRAY i 

(«  (••t«tt*t***tttttt«*«««*«*«*it*«***t«*ti«*t«iittt*««**t**«**t«*«ti* 

•  PROCEOVRE  CSLCERRAY 

•  USE:  THIS  PROCEDURE  CXtCULATES  THE  SENSITIVITY  ANALYSIS  VALUES  t 

■  rOR  ALL  OPTIONS  CURRENTLY  IN  DASS.  PLACES  THE  ANALYSIS  ■ 

•  VALUES  IN  THE  VHOLD  ARRAY  TO  FACILITATE  DISPLAY  IN  CITHER  ■ 

•  THE  GRAPHICAL  OR  TARULAR  NODE.  THE  VARIABLE  CONTROL  • 

•  DETERMINES  THE  SENSITIVITY  VTHICH  IS  TO  BE  ACCOMPLISHED  • 

•  lASED  ON  USER  INPUT.  t 

•  CONTROL  ■  1  ...  CUMULATIVE  SENSITIVITY  > 

•  CONTROL  ml  ...  value  SENSITIVITY  • 

•  CONTROL  «  }  ...  RELATIVE  SENSITIVITY  • 

■  THE  ACTUAL  CALCULATIONS  OF  THE  VALUES  AS  THE  SENSITIVITY  • 

•  ANALYSIS  IS  BEING  CONDUCTED  IB  DONE  VIA  THE  CASE  • 

•  STATEMENT.  t 

•  THE  RELATIVE  WEIGHT  SENSITIVITY  ANALYSIS  IS  CONDUCTED  • 

•  BY  VARYING  THE  NODE  DESIRED  OVER  THE  INPUTTED  RANGE  AND  • 

•  THE  OTHER  SIBLINGS  RECOMPUTED  TO  MAINTAIN  RELATIVE  • 

•  IMPORTANCE  AMONG  THEMSELVES  AND  COMPLEMENTING  THE  • 

•  SENSITIZED  NODE.  t 

•  CALLED  BY:  SEGMENT  PROCEDURE  SENSITIVITY  • 

•  ROUTINES  CALLED:  <non«)  • 

•  VARIABLES:  • 

•  USED:  NCROSS.IRAY.ARAY.LVL.NSYS  (ttt  UNIT  DASSA)  • 

•  SENS. INDE.SYSNUH  (sat  SEGMENT  PROCEDURE  SENSITIVITY!* 

•  MODIFIED:  VDELTA.WMAE.WMIN, I ,Z,VHOLD, L ,R  (cat  SFGMENT  • 

•  PROCEDURE  SENSITIVITY)  • 

•  SUH.VTENP.NEVSUM, CONTROL  (•••  PROCEDURE  • 

«  CALCARRAY)  • 


VAR 

VTEHP .NEVSUH, SUM ; REAL ; 
CONTROL; INTEGER; 


BEGIN 

WDELTA: - IVMAX-WMIN) / 1  0 ; 
IFISENS.'CUMVT')  THEN  CONTROL:«l 
ELSE -IFIBENSa'VALUE’ )  THEN  CONTROL;-! 
ELSE  CONTROL; -3: 

IF (CONTROL.! > 

THfcH 

BEGIN 


<•  SCCNCHT  PROCEDURE  SEMStTlVITY  «) 


IUK:>0i 

rOR  !:■]  TO  NCROSa  00 
irdNOXOIRATtLVt^l.ll) 

THEM  sun SUH« ARAT t I VL«t, II 
CMOi 

0 

FOR  I:aO  TO  10  DO 

begin 

I:-li 

X-.aS«VDELTA«VHINi 

VHOLDtl,01:.X: 

FOR  K;>1  TO  NSVS  DO 

CASE  CONTROL  OF  .  . 

1;  ''HOtOtl.RJ :«(VRAtlLVt.Kl«X>4(<l-X)t(<VRATtl,Kl-(VRATItVt,Kl* 
ARAYCtVL,lll)/(l.ARAyCtVL,21)>); 

1:  lF(K-8ySNUN>  THEM  WHOLDl I .RJ : .VRAyt 1 , Kl*AHAy t tVt , 21»( X-VRAyitVl  KJ) 
ELSE  VKOLDCl.Kl-.aVRAYtl.KI; 

1:  BEGIN 

WHOID  C I , K 1 ; -VR AY  1 1 . K 1 - VR AY  t  LVL . K  J • AR AY  t  LVL , 2 1 i 

FOR  L;>1  TO  NCR0S8  DO 
IFdNOXOL) 

]J[J“[*'''J-*'"°‘°“'*’*“-*’*V«*»tI-VLU,KjiARAYtLVL4L,n/SUHt 

ELSE  VK0lDH,Kl;«WK0LDd,XJ4X*VHAYUVL*L,Rl»ARAYtLVL,21 

END 

END  <•  END  CASES  AND  K  *) 

END; 

VRITBLNC OUTPUT) 

END; 


IJ2 


(•  teCNENT  PROCEPURC  SENSITIVITY 


PROCEDURE  HEADERS! I : INTEGER) i 

It  ttttttttttttatttttttttittt 


PROCEDURE  HEADERS 

USE:  PROVIDES  HEADINGS  TO  THE  SENSITIVITY  ANALYSIS  WHEN 
TARULARIEED  RESULTS  ARE  REQUESTED  THESE  HEADINGS 
STATE  THE  TYPE  OF  SENSITIVITY  (INCLUDING  ALTERNATIVE 
IP  VALUE  SENSITIVITY  IS  BEING  DONE)  AND  THE  NODE 
REFERENCE  NUMBER  (NRN) . 

CALLED  BY:  SEGMENT  PROCEDURE  SENSITIVITY  (TABDISPLAY, 

GRAPH) 

ROUTINES  CALLED:  DASSA  ( INTTOSTRINC) 

VARIABLES: 

USED:  LVL.ISTR.IRAY.NODELABEL  UNIT  DASSA) 

SENS.INDX  (tat  SEGMENT  PROCEDURE  SENSITIVITY) 
KODiriED:  ANSWER  (tat  UNIT  DASSA) 

I  (tat  SCCMENT  PROCEDURE  SENSITIVITY) 


a 


BEGIN 

ANSWER:-"  i 
CASE  I  or 

I:  BEGIN 

IP(SCNS>'VALVE‘ I  THEN  ANSWER :aCONCAT(*  ( ' , SYSNAME , ' ) < ) i 
ANSWER: -C0Nr.AT(SCN3,ANSWER.  *  SENSITIVITY  ANALYSIS’); 
END: 

2:  BEGIN 

ANSWER: -CONCAT( ‘FOR  ‘ .NOOELABELILVLaINDEl , ‘  NRN:  >); 
FOR  I:al  TO  LVL  DO 
BEGIN 

INTTOSTRINC!  IRAYCI ,  ID  : 

ANSWER :-CONC AT (ANSWER. I STR. *  *) 

END: 

IFdNDZOO) 

THEN 

BEGIN 

INTTOSTRINC!  I  RAYCLVL«INDZ,  ID: 

ANSWER : -CONCAT < ANSWE R, t STR. '  ') 

END: 

END 

END  (•  END  CASE  ■) 

END:  (•  END  PROCEDURE  HEADERS  *) 


(•  8ECMENT  PROCEDURE  8EM8ITIVITT 


PROCEDURE  TABOISPlAYi 


PROCEDURE  TABOIBPLAY 

U8E;  80LIC1TS  VHETHER  THE  SENSITIVITY  ANALYSIS  IS  TO  BE 
OUTPUTTED  ON  THE  CONSOLE  OR  THE  LINE  PRINTER.  THE 
PROCEDURE  THEN  PRINTS  UP  APPROPRIATE  HEADERS  AND  LISTS 
NUMERICALLY  THE  RESULTS  OP  THE  SENSITIVITY  WITH  THE 
SENSITIVITY  VALUES  DOWN  THE  ROWS  AND  THE  OVERALL  VALUES 
POR  EACH  ALTERNATIVE  (SYSTEM)  ACROSS  THE  COLUMNS. 

AN  ASTERISK  <•>  IS  PRINTED  BY  THE  ALTERNATIVE  WHICH  HAS 
THE  LOWEST  VALUE  IP  THE  ATTRIBUTE  CHARACTERISTIC  UNDER 
OPTION  ATT  STARTS  WITH  AN  R.  AN  ASTERISK  (•)  IS  PRir.TEO 
BY  THE  ALTERNATIVE  WHICH  HAS  THE  HIGHEST  VALUE  IP  THE 
ATTRIBUTE  CHARACTERISTIC  UNDER  OPTION  ATT  STARTS  WITH 
ANYTHING  BUT  AN  R. 

CALLED  BY:  SEGMENT  PROCEDURE  SENSITIVITY 

ROUTINES  CALLED:  SECHENT  PROCEDURE  SENSITIVITY  (ANYKEY) 

VARIABLES: 

USED:  LATT.NSY8, SYSTEMS :SYSTEHNAHC  (•••  UNIT  DASSA) 
SENS.WHOLD  (•••  SEGMENT  PROCEDURE  SENSITIVITY) 
MODIPIED:  ANSWER, CH  (ttt  UNIT  DASSA) 

X,I  (t<«  SECHENT  PROCEDURE  SENSITIVITY) 
F.A.V.STAR  (•••  PROCEDURE  TABOISPLAY) 


F:PILE  OP  CHAR; 

A:STRINC: 

V:RCAL; 

STAR: INTEGER; 

BEGIN 

REPEAT 

BEGIN 

PACE (OUTPUT) ; 

WRITE (OUTPUT, 'TABULAR:  C(ONSOLC  P(RIKTCR'>; 
REPEAT 

UNTIL  KEYPRESS; 

RCAD( INPUT. CH) 

END 

UNTIL! (CH-'C )OR(CH-'P' )); 

IKCH-'P') 

THEM  REWRITE! P,' PRINTER:') 

ELSE  RCWRITC(F, 'CONSOLE: '); 


(■  SECHEHT  PROCEDURE  SENSITIVITY  *> 

A:>COPT<LATT.I,l): 

PACE(F) : 

KEAOCRSd):  VRITEINI F,  ANSWER)  i 

KEADERSCZ);  VRITELNC F , ANSWER) ;  , 

ANSWER :-CONCAT( SENS, ‘ :  '); 

FOR  I;>1  TO  NSYS  DO 
BECIN 

SEEKCSTSTEHS.I-l): 

CETIBYSTEHS) i 

WITH  STSTEMSa  DO  ANSWER; -CONCATI ANSWER. COPY ( SYSTEHNAHE , I , S >, *  '): 
END; 

WRITELNIF. ANSWER) ) 

WRITEINIF); 

FOR  I;-e  TO  10  DO 
BEGIN 

IF(A-  R* )  THEN  W;-1000 
ELSE  W;>0i 

STAR:-0: 

FOR  X:«l  TO  NSYS  DO 
1F<(<WK0L0( I .Kl)W)ANO<A<>*R‘ ))OR 
(<WKOlOCI,K)<W)ANO(A«'R'))) 

THEN  BECIN  STAR:>K^  W;>WHOLDiI .KJ  END: 

WRITEIF.WHOLDII, 01:1:2.'  '); 

FOR  K;al  TO  NSYS  DO 
IP(K-STAR) 

THEN  WRITECF.WHOLDtI.Kl:*:!,'*') 

ELSE  WRITC<F,WH0LDCI.K}:<:1.  '  '); 

WRITELNCF); 

END; 

IF(CH-'C') 

THEN 

BECIN 

WRITELN(F); 

ANVEEY 

END; 


(•  SeCHENT  PROCEDURE  SENSITIVITY  •* 


<•  SEGMENT  PROCEDURE  SENBITtVITT  •) 


PROCEDURE  CRAPMKEADERi 


PROCEDURE  CRAPHHEADER 

USE:  SUBORDINATE  PROCEDURE  TO  PROCEDURE  GRAPH.  THIS 

PROCEDURE  PRINTS  THE  VALUES  OF  THE  LINES  OF  THE 
GRAPH  WHICH  IS  OUTPUTTED  IN  THE  GRAPHICS  MODE. 
PROCEDURE  WRITES  OUT  THE  VALUES  OF  THE  X-AEIS. 
CALLED  BY;  SEGMENT  PROCEDURE  SENSITIVITY  (GRAPH) 

ROUTINES  CALLED:  UNIT  OASSA  (NUMTOSTRING) 

VARIABLES: 

USED:  CH.NSYS  (•••  UNIT  DASSA) 

WMOLD  <•••  SEGMENT  PROCEDURE  SENSITIVITY) 
MODIFIED:  ANSWER  (•••  UNIT  D^SSA) 

MIN.MAZ.I.K.DELTA.X  (•••  SEGMENT  PROCEDURE 
SENSITIVITY) 


BEGIN 

HIN:«100i  KAE:aO: 

IP<CH-‘C*  ) 

THEN 

BEGIN 

FOR  I:aO  TO  10  DO 
FOR  K;«l  TO  NSYS  DO 
BEGIN 

IF<HlN)WKOLDtI,X])  THEN  NIN: -WHOLDC I . K1 ; 

IF<MAX<WHOLDCI.Kn  THEN  MAX : -WHOLDII . Xl 
END 
END 

ELSE 

BEGIN 

.HIN;-0:  HAX;-t00: 

END; 

NIN:-TRUNC(NIN/20)«Z0;  MAX ; -TRUNCI (MAIt 1 ? ) I ZO ) *20 ; 

ANSWER:-";  DELTA  :>  (MAX-HIN) /S  : 

FOR  I ;-0  TO  S  DO 
BEGIN 

X:-I;  X:-MIN»X*DCLTA: 

NUHTOBTRINC(X) ;  ANSWER : -CONCAT( ANSWER , ‘  , COPY ( ISTR , 1 . 3 ) ) 

END; 

PENCOLOR(NONE) ;  MOVETO( 20 , 101) ;  WSTR INC ( ANSWER ) ; 

END;  (•  END  CRAPHHEADER  «) 
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(•  SECHCNT  PROCSrURC  SENSITIVITY  «' 


■  • 

•  BCCIN  PROCEDURE  GRAPH  • 

t  • 


•ECIN 

COLOR! 11: -ORANGE;  COLORtll ; -VIOLET; 

COLORC31:-BLUE;  COLORC41 : -GREEN; 

COLORtSl  -.-VHITEl  ; 

REPEAT 

BEGIN 

PACE (OUTPUT); 

VRITEIOUTPUT, ‘GRAPHIC:  N(ORHAl  EdPANDED  *>; 

REPEAT 

UNTIL  KEYPRESS; 

READ! INPUT. CH) 

END 

UNTIL ((CH-'N* )OR(CH>'E‘ )) : 

INITTURTLE; 

(•  PRINT  THE  COLOR  BARS  DEPICTING  ALTERNATIVES  • 

•  IN  UPPER  LEFT  HAND  CORNER  t) 

FOR  I :-l  TO  NSYS  DO 
BEGIN 

8EEK(SVSTEM8.I-1);  GET ( SYSTEMS) ; 

CASE  I  OF 

1;  BEGIN  .VICVPCRT(0,7i,17«,tYt);  FI LISCRECN( ORANGE > ; 

HOVtTO  <2, 179);  WITH  SYSTKMSa  DO  WSTRINCCSYSTEMNAME)  END; 
1:  BEGIN  VIEVPORTCO, 76, lil, 173);  FILLSCREENIVIOIET) : 

KOVETO  <2,U();  WITH  SYSTEMSa  DO  WSTRINC (EYSTEMNAME)  END; 
3;  BEGIN  VIEWPORT(77,tS3. 174, >71);  FI LLSCREENC BLUE > ; 

NOVETO  (7B,I7?);  WITH  SYSTEMSa  DO  WSTR INC ( SYSTEMNAME )  END; 
<;  BCCIN  VIEVPORT(77. 1:3,141,173);  rULSCRCEN(CREEN) ; 

MOVCTO  <71,144);  WITH  SYSTEMSa  DO  WSTRINC < SYSTEMNAME )  END; 
S-  SESIN  VICVP0RT(1S(,23I,174.|71);  FI LLSCREENtWHITEl ) ; 

KOVETO  <140,179);  WITH  SYSTEMSa  DO  WSTR INC <5YSTEMNAME )  END 

END  (>  END  CASES  •)  . 

-  END; 

VIEVPORTIO.IYY,'*',  191); 

(•  DRAW  THE  GRAPH  •) 
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(•  SECnCNT  PROCEDURE  SENSITIVITT  •> 


|;«7a; 

MOVITOd.J): 
rOR  K:«l  TO  )  DO 
■ECIN 

PENCOEOR(VHITB): 

MOVBTOd  .  J*100) : 

KOVCTOd«40.  J«100>; 

MOVETO(I«40.J> : 
ir(X<>))  THEN  HOVETO(UIO,J)i 
I.aUII 
END; 

1:>70: 

fOR  K:-l  TO  1  DO 
SIC  IN 

HOVZTOd.J); 

HOVETO<I.J«20>: 

NOVITO(U200.J«20); 

IPiXOS)  THEN  NOVCTO(U200<J«40) : 

END; 


(•  NUMBER  THE  Z-A1I5  •) 

CRAPHHEADER; 

(•  lABCl  THE  GRAPH  AXIS  ■) 

HOVCTOdl7,120);  VSTRINCf 'VALUE ; 

J:-7I; 

rOR  I;>0  TO  4  DO 
BEGIN 

HOVETOd2,J-I*d)  ; 

V8tr:ng( copy (SENS, i«i , n ) 

EHO; 

(•  WRITE  THE  NUMERIC  VALUES  ON  THE  Y  AXIS  ■> 

I;i.O; 

REPEAT 

BEGIN 

KUMT03TRIHG<VH0LDCI , 01) ; 

M0VET0(23.  lOl-MIO  >  ; 

W£TRINC( 19TR) ; 

I  ;-I«2 
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<«  SECHEMT  rROCECURE  SENSITIVITY  ■ 


VNYILCmS): 

<•  WRITE  OUT  SENSITIVITY  HEADINGS  •> 

HEADERS! I):  MOVETO! 0 . 1 4 i > i  VSTRINCI ANSWER) : 
HEAOERS(2>i  MOVETO! 0 . 1 30 ) ;  VSTRINCI ANSWER) : 

(•  DRAW  THE  LINES  ON  THE  GRAPH  •) 

rOR  I;>1  YO  NSVS  DO 
BEGIN 
JI:>t04i 

1:.I00/(MA1-MIN); 

FOR  J:m0  TO  10  DO 
BICIU 

1 1  -.-TRUNC<  (WKOIDIJ.  I  ]-HIN»X>*70: 

IF  <J>0) 

THEN  PENCOLORINONE) 

ELSE  PENCOLOR (COLOR! ID; 
KOVSTOdl.Ji): 

JI;-JI.10 

END 

END; 

REPEAT 

UNTIL  XETFRESS; 

READ! INPUT, CK) ; 

TEXTht'DE 

END:  (•  END  GRAPH  ■) 
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(•  SEGMENT  PROCECUSE  SENSITIVITY 


•  BEGIN  SEGMENT  PROCEDURE  SENSITIVITY  t 

•  • 

t*««t«t**«t«*t*«tt«t*t«**t«*t**««***««**t«  •) 

BEGIN 

iriFLAC-l)  THEN  VARNINCi 

REPEAT 

BEGIN 

PAGE ( OUTPUT ) ; 

VRITEIOUTPUT. 'SENSITIVITY:  CIUMWT  RIELUT  VIALUE  EIEIT 
REPEAT 

UNTIL  EEYPRESS; 

READ! INPUT. CH) 

END 

UNTIL!  (Cii-'C  IOR(CH-*R'  )OR(CXa'V‘  >ORC  CH- '  E '  >  > : 

IFICKO  'E' ) 

THEN 

BEGIN 

IF(CK*'C')  THEN  SENS ; - • CUKVT' 

ELSE  IF<CH-‘R'>  THEN  SENS: ■‘RELWT* 

ELSE  SENS; VALUE ■ i 

OETERHINENOOE; 

CALCARRAY; 

REPEAT 

BEGIN 

PAGE! OUTPUT): 

VRITE(OUTPU“,SENS, • ;  T)ABULAR  ORAPHICAL  E)XIT  •>; 
REPEAT 

UNTIL  KEYPRESS; 

READ! INPUT. CHI); 

It'(CHl-'T')THEN  TABDISPIAY 

ELSE  inCHl-'G')  THEN  GRAPH; 

END 

UNTILICKU'E' ) 


END;  (•  END  SEGMENT  SENSITIVITY  •) 


C*  SECKEMT  rnOCEDVRE  KEADSTSTEKIABELS 


SECMENT  PROCEDURE  RCADSTSTCMLABEIS; 


8ECKENT  PROCEDURE  SYSTEMLABELS  • 

USB:  THIS  SECMENT  CONTROLS  THE  NUMBER  AND  LABELS  OF  THE  • 
ALTERNATIVES  USED  IN  THE  DASS  PROGRAM.  FUNCTIONS  • 

ARE  ACCOMPLISHED  BY  THIS  SEGMENT  IS  THE  ADDITION,  • 

DELETION,  AND  CREATION  OF  ALTERNATIVES.  THERE  ARE  « 

THREE  SUBORDINATE  PROCEDURES  WHICH  SUPPORT  THIS  ■ 

BECMENT.  t 

CALLED  BY:  PROGRAM  DASS  • 

ROUTINES  CALLED:  UNIT  DASSA  (NODEDISKTOARRAY)  • 

SEGMENT  PROCEDURE  SYSTEMLABELS  (NEW,  • 

OELSY8,ADDSYS>  t 

VARIABLES:  t 

USED:  NODE  (sta  UNIT  DASSA)  a 

MODIFIED:  CH,LVL  (at a  UNIT  DASSA)  a 

laataaaaaaaaaaaaaaataatataaaaaaataaaaaaaatttaaataattiattaa  a> 
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(•  SeCMCHT  PROCEDURE  READSPSTEMLABELS 

PROCEDURE  NEW: 


PROCEDURE  NEV 

USB:  THIS  PROCEDURE  SOLICITS  NAMES  FOR  ALTERNATIVES 

(SYSTEMS).  THIS  ROUTINE  IS  NORMALLY  SELECTED  VKEN 
A  NEV  TREE  IS  CONSTRUCTED  AND  A  LIST  OF  ALTERNATIVES 
IS  DESIRED  TO  BE  ENTERED. 

THIS  PROCEDURE  CAN  BE  USED  ANYTIME  DURING  THE 
THE  COURSE  OF  THE  PROGRAM.  DATA  IN  THE  TREE  WILL 
NOT  BE  LOST  IF  THE  NUMBER  OF  LABELS  ENTERED  ARE  THE 
SAME  OF  THE  NUMBER  OF  LABELS  OF  THE  ALTERNATIVES 
(SYSTEMS)  IN  THE  ORIGINAL  STRUCTURE.  IF  FEVER 
LABELS  ARE  USED,  ONLY  THE  DATA  FOR  THE  LABELS  ENTERED 
VILL  BE  ACCESSIBLE. 

CALLED  BY:  SEGMENT  PROCEDURE  READSYSTBNLABELS 
ROUTINES  CALLED:  (nent) 

VARIABLES: 

USED:  LABELSTRINC  (■••  UNIT  DASSA) 

MODIFIED:  N8YS, SYSTEMS ;STSTEMNAME  (•■•  UNIT  DASSA) 
SYSLABEL  (•#•  PROCEDURE  NEV) 


VAR 

SYSLABEL  :  STRING; 

BEGIN 

PACE (OUTPUT); 

NSYS:>li 

REPEAT 

VRITEiOUTPUT, 'ENTER. .  SYSTEM  '.NSYS,'  LABEL?  '); 
READ1N( INPUT, SYSLABEL > : 

IF ( (SYSLABEL! ) ' DONE ' ) AN0( SYSLABEL! )  "  ) ) 

THEN 

BEGIN 

SySLABEL:«COPy(CONCAT<SYSLABEL, LABELSTRINC) , 1,10); 
SEEK(SYSTCMS,NSYS-t ) : 

VITH  SYSTEHSa  DO  SYSTEMNAHE ; -SYSLABEL ; 

PUTCSYSTEMS) ; 

NSyS:-NSYS>t; 

IP(NSyS)S>  THEN  SYSLABEL:-' '  : 

END 


(•  8CCNENT  PROCEDURE  RCADSVSTEKLRBELS  •> 


EIRE 

IF  (HRTSal) 

THBH  VRITELNIOUTPUT, ‘SORRY. . .TOU  MUST  ENTER  AT  LEAST  ONE  SYSTEM*): 

# 

UNTIL! ( (SYSLABEL«‘OONC‘ >OR<SySLA8CLa‘ ' > ) ANOiNSYS > 1 >  > : 

N8Y8:«NSY8-1: 

VR ITELN< OUTPUT, 'NUM  OF  SYS  * ,KSYS> 

END:  (•  END  NEW  •> 
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(•  BECHEHT  7X0CEDURE  READSTSTEMLABELS 


BROCEDURE  OELSVSi 

(t 


PROCEDURE  OELSVa 

USE:  DELETES  USER  SPECIPtCD  ALTERNATIVE  (SYSTEM)  AND 

REMOVES  THE  LABEL  AND  ALL  INFORMATION  RECARDINC  THE 
ALTERNATIVE  (SYSTEM)  FROM  THE  TREE  STRUCTURE. 

CALLED  BY:  SEGMENT  PROCEDURE  READSYSTEMLABELS 
ROUTINES  CALLED:  (nett*) 

VARIABLES: 

USED :  TENSTR INC .HAIL ABELS I ZE .HAESYSTEMS , NNODZS 
(•••  UNIT  DASSA) 

MODI F  T '0 :  NODE : SYSTEHVALUE , SYSTEM ; SYSTEMNAME , 

NSYS, I. ANSWER, ISTR.L  (•••  UNIT  DASSA) 
8TS.J  (•••  PROCEDURE  DELSYS) 


* 


VAR 

8yS:ARRAT  C 1 . .HAESYSTEMS)  OF  STRING; 

J:1NTCCCR; 

IRC  IN 

PACE (OUTPUT); 

VRITELNI OUTPUT, 'CURRENT  SYSTEMS.  .  .'); 

SEEKISYSTEKS.O) ; 

FOR  l;«l  TO  NSYS  DO 
BEGIN 

CETISYSTEHS); 

WITH  STSTEHSA  DO 
BEGIN 

SY8tI):eSYSTEHNAME; 

VR 1 TE LN ( OUTPUT , S YSTEKNAHE ) 

END 

END; 

WRITEtM( OUTPUT, 'ENTER  SYSTEM  TO  BE  DELETED  '); 

RCADLN( INPUT, ANSWER ) : 

ANSVER:-COPY(CONCAT(ANSVER,TENSTRINC) , 1 ,MAELABELSIZC) ; 
ISTR:*' • ; 

FOR  I:>1  TO  NSYS  DO 
IFISYSin-ANSVER) 

THEN  BEGIN 
ISTR: a ANSWER; 

L.sl 

END; 

IFdSTRa") 

THEM  WRITELN(OUTPUT, 'SYSTEM  NOT  FOUND') 

ELSE 


HS 


(■  8ECKEMT  PROCEDVRE  EEADSYSTEMLABELB  • 


IICIH 

rOR  |:-L  TO  <HA18T5TCMS-t>  DO 

BECIM 

■BBK(8T8TEHS,I>: 

CBT(SySTEH8)i 

iBER<SrSTEM8.1-l); 

PUT<Sy STEMS) i 

WITH  STSTEMSa  do  SVSTENNANE ; > • NONE * : 
PUT* SYSTEMS); 

END; 

rOR  l:al  TO  KHOOES  DO 

BEGIN 

BEBKIHODE.Di  CET(NODE); 

WITH  NOOEA  DO 

rOR  J:«L  TO  (MAX SYSTEMS-!)  DO 
BEGIN 

SYSTEHVALUEIJl : aSVSTEHVALUEt J«) 1 ; 

Sy8TENVALUEIJ«ll;-0 

END; 

SEBE(NODE,I);  PUT(NOOE) 

END; 

NSYSraNSYS-t 

END 

END; 


(•  SCCMCNT  PROCEDURE  RCADSVSTEMLABELS  •) 


PRQCROURE  ADDStSi 


PROCEDURE  ADDSYS  • 

USE:  ADDS  AM  ALTERNATIVE  < SYSTEM)  LABEL  TO  THE  TREE  « 

STRUCTURE.  CHECKS  TO  HAKE  SURE  THAT  NO  MORE  THAN  « 

THE  NAZIKUN  NUMBER  OF  SYSTEMS  CAN  BE  ADDED  TO  THE  « 

STRUCTURE  AND  PROVIDES  A  MESSAGE  TO  INSERT  VALUES  • 

FOR  THE  NEW  ALTERNATIVE  (SYSTEM).  • 

CALLED  BY:  SCCMCNT  PROCEDURE  READSYSTEHLACELS  • 

ROUTINES  CALLED:  (nena)  .« 

VARIABLES:  • 

USED:  HASBTSTCKS.TENSTRINC.MAZLABEISIZE  (aat  UNIT  • 

DAS8A)  • 

HOOtrtEO:  NS YS. PL AC, ANSWER. SYSTEMS :BYSTEMNAHC  (taa  • 

UNIT  DASSA)  t 

iaaa«aatattta«aaa«t««*aaat*t*a«tta*ata«tat*«t*a*«*t*>t*t  •> 


BEGIN 

WR I TELM< OUTPUT, •  •)} 

1 r  <  NSY 8>MAZ  SYSTEMS ) 

THEN  VRITCLNtOUTPUT. *MA1  NUMBER  OF  SYSTEMS  EZCCCOEO*) 

ELSE 

BEGIN 

N8Y8:-NSYSal: 

BCEKtSYSTEHS ,NSYS> 1 ) i 
PACE (OUTPUT) i 

VRITELN( OUTPUT, 'ADDING  SYSTEM'); 

WRITEIOUTPUT. 'LABEL)  '); 

WITH  SYSTEMSa  DO 
BEGIN 

REAOLNI INPUT. ANSWER) ; 

SY5TCHNAMC: >COPy(CONCAT( ANSWER, TCNSTRING) , 1 .MAXLABEISIZE) 
END; 

FUT( SYSTEMS); 

WRITELN< OUTPUT. 'USE  WVC  FOR  ENTERING  VALUES  AND'); 

WRITCLN( OUTPUT, ‘RECALCULATING  TREE' > ; 

FLAG: -I ; 

END 

END; 


l«T 


(•  SeCKENT  PROCEDURE  READSySTEHLABElS 


t 

«  BEGIN  SEGMENT  PROCEDURE  READSYSTEHLABELS 

t 


» 


BEGIN 

REPEAT 

BEGIN 

PACE < OUTPUT) : 

VR ITE< OUTPUT. 'A( DO  OIELETE  KIEV  E<XIT‘). 
REPEAT 

UNTIL  KEYPRESS: 

READICH) ; 

IP(CH-‘N‘ )  THEN  NEV 
ELSE  IF<CH-‘0*)  THEN  DEISYB 
ELSE  1F(CH-'A‘)  THEN  ADOSYS: 
tVL:>l: 

SEBKINODE.Ui 

CETINODE); 

NODED I SXTOARRA Y ( L VL  > 

END 

UNTIL(CH>‘E'): 

VRITELNIOUTPUT, •  •) 


END: 
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t*  SECNEKT  PROCEDURE  NOOPRU  •) 


ttCMEHT  PROCEDURE  MODPRU: 


•ECHENT  PROCEDURE  MODPRU  J 

UiE;  THIS  SECHENT  SUPPORTS  OPTIOM8  HOD  AND  PRU  (MODIFY  THE  TREE  ■ 
STRUCTURE  AND  PRUNE  THE  TREE  STRUCTURE.  RESPECTIVELY).  • 

PROCEDURE  MODIFY  HAS  NO  SUSOROINATE  PROCEDURES.  WHEREAS  • 

PROCEDURE  PRUNE  HAS  FOUR.  • 

CALLED  BY:  PROGRAM  OASS  • 

ROUTINES  CALLED:  SECHENT  PROCEDURE  NOOPRU  (PRUNE. MODIFY)  ■ 

VARIABLES;  • 

USED:  CMO  (•••  UNIT  OASSA)  • 

MODIFIED:  (non*)  • 


/ 


PROCEOURB  PRUUE: 


(•  SECHENT  PROCCDURE  HODPRV  •) 

/ 


(•  •«tt*t**tttt***««***tttt«t«t«tt*******«*t**t<l«**tt*«if*t«*«tti«*> 

PROCEOURB  PRUNE  • 

USE:  USED  TO  PCRHRNCNTt,Y  REHOVES  NODES  AND  BRANCHES  FROM  THE  • 
TREE  STRUCTURE.  ACCONPLISHES  THIS  TASK  BY  LOADING  ALL  • 
NODE  LINKING  INFORMATION  INTO  AN  ARRAY  (PRAY),  IDENTIFIES  * 
NOOEIS)  TO  BE  ELIMINATED.  RELINKS  THE  REMAINING  STRUCTURE,* 
REMOVES  THE  PRUNED  NODES.  COMPRESSES  THE  TREE  STRUCTURE  • 
SUCH  THAT  THE  NODES  PRUNED  CAN  NOW  BE  AVAILABLE  FOR  RE-  ■ 
ASSIGNMENTS.  AND  REWRITES  THE  TREE  STRUCTURE  ON  THE  DATA  • 
FILE.  • 

CALLED  BY:  SEGMENT  PROCEDURE  MOOPRU  • 

ROUTINES  CALLED:  UNIT  OA8SA  (PRENEE.NEXT. PRETOT.NODEDISKTOARRAY ) • 
SEGMENT  PROCEDURE  MODPRU  tWDOT, RELINK , COMPRESS , • 
REWRITE)  • 

VARIABLES:  • 

USED-.  CH.KNOOeS.  ICONT. NODE  :tCCLL)tUMBER,NRNDlClT. DOWNLINK,  • 
CROSSLINK, BACKLINKl.HAXARRAYSIZE  • 

HAXNUHBEROFNODES  (st*  UNIT  DASSA)  • 

MOOIPIEO:  CH.lRAY.l.LVL.NOCEP.FLAC  (ct*  UNIT  DASSA)  • 

PRAY.PRNUH.NEVNNOOES.NSWLVL  (ftt  PROCEDURE  PRUNE >• 


VAR 

PRAY'.ARRAY  C 1 .  .  «  .  0  .  .MAXNUMBEROFNOOESI  OF  INTEGER; 
NEWLVL.NEVNNODES.X.FLACl .J.FRNUN:  UrTEGERi 


IS# 


(•  >eeNCNr  moccDURB  modfru  •> 


rROCCDURB  VDOTi 

• 

•  RROCSOURE  VDOT 

t  USB:  THIS  PROCEaURE  CRAVS  A  DOT  AFTER  VARIOUS  FUNCTIONS  OF 

•  PRUNING  TO  LET  THE  USER  KNOW  THAT  SOHETHINC  IS 

•  HAPPENING . 

•  CALLED  BY:  SEGMENT  PROCEDURE  MODPRU  t PRUNE) 

•  ROUTINES  CALLED:  (non* I 

•  VARIABLES: 

•  USED:  (notia) 

■  MODIFIED:  (■«■•) 


■BCIN 

WRITE! OUTPUT, '.•) 
END} 


(•  SECHEMT  PXOCCOUKE  HOOPRV  ■) 


PIOCEDURB  RELINK: 


•  PROCEDURE  RELINK 

•  USB:  THIS  PROCEDURE  IS  USE**  TO  RELINK  THE  TREE  STRUCTURE 

•  AFTER  DELETING  THE  BitANCH  OF  THE  TREE  DESIGNATED  ST  THE 

•  USER.  THE  ONLY  LINKS  THAT  ARE  RELINKED  ARE  THE 

•  DOfVNLlHKS,  CROSSLINKS.  AND  THE  BACXLINKS.  THE  NRN 

f  DIGITS  ARE  RE'DESICNATED  IN  THE  MAIN  BOOT  OF  THE  PRUNE 

•  PSOGRAH. 

•  CASES  ADDRESSED: 

■  n  PRUNING  THE  OESCENOENTS  ONLY  OPTION  IS 

•  REQUESTED.  THE  DOWN  LlNKtS)  OF  THE  NODE 

•  INPUTTED  ARC  REMOVED. 

•  2)  OPTION  N  IS  CZECUTCD.  THE  NODE  INPUTTED  IS  THE 

•  LAST  NODE  ON  THE  SPAN. 

■  I)  OPTION  N  IS  EXECUTED.  THE  NODE  INPUTTO  IS  THE 

«  FIRST  NODE  ON  THE  SPAN. 

•  4)  OPTION  N  IS  EXECUTED.  THE  NODE  INPUTTED  IS  IN 

t  THE  MIDDLE  OF  THE  SPAN. 

•  C.ULED  BT:  SEGMENT  PROCEDURE  NOOPRU  (PRUNE) 

•  ROUTINES  CALLED;  (non*) 

•  VARIABLES; 

•  USED:  CH  (ft*  UNIT  DASSA) 

•  PRNim  (ft*  PROCEDURE  PRUNE) 

■  MODIFIED:  PRAT  (ttt  PROCEDURE  PRUNE) 


BEGIN 

IF(CH*'D’) 

THEN  FRArt<,PRNUHl;«0 
ELSE 

IF  ((PRA7(S.FRNUM]«0)ANO(PRAY(3,PRNUH]>1>) 
THEN 

PRAY(3.PRAYt4,PRNUMJ]-0 

ELSE 

IF(PRAT(3,FRKUMI«t) 

THEN 

BEGIN 

PRAY! 4 .PRAYCi . PRNUM) ) ; aPR AYI S , PRNUM) : 
PRAY(i.PR{./tS.PRNUH}};-PRAyi t.PRNUMI 
END 


ELSE 

BEGIN 

PRAY! 4 . PR AT ( S . PRNimi 1 : -PR AT I t . FRNUHI : 


(•  8ECHENT  PROCEDURE  HODPRU  ■> 

PROCEDURE  CONPRESli 


PROCEDURE  COMPRESS  • 

USE:  THIS  PROCEDURE  REASSIGNS  NODE  NUMBERS  TO  THOSE  NODES  • 
WHICH  REMAIN  IN  THE  TREE  AFTER  THE  INPUTTED  NODE  AND  • 

DESCCNDENTS  ARE  ZEROED.  REASSIGNMENT  RESULTS  IN  THE  • 

PRUNED  NODES  SC INC  FREED  TO  TAKE  ON  NEW  NODE  ■ 

0EPTNITI0N8.  THIS  COMPRESSION  IS  USED  TO  HAKE  THE  ■ 

HOST  USE  OF  THE  LIMITED  NUMBER  OF  NODES  (CURRENTLT  100>« 
AVAILABLE  IN  THE  PROGRAM.  • 

CALICO  BY:  SEGMENT  PROCEDURE  MODPRU  (PRUNE)  • 

ROUTINES  CALLED:  (ii«at>  • 

VARIABLES:  • 

USED:  NNOOES  (c«*  UNIT  DASSA)  ■ 

HOOtriCD:  I  <•••  UNIT  DASSA)  ■ 

PRAY. J.X.FIAGI.NEWNMODCS  (•••  PROCEDURE  PRUNE)* 

SECIK 

FOR  I :■!  TO  NNOOES  DO 
BEGIN 

IFiPRATCZ.IUO) 

THEN 

BEGIN 

U:>I*I: 

rLACI;-0; 

VMILE((J<«NNODCS)AND(FLACl.O) )  DO 
IPiPRAYCI. JI>0) 

THEN 

ELSE 

FOR  K:.Z  TO  i  DO 
'  BEGIN 

PRATCK.IJ:-PRAYCK,JIi 

FRAY(K.J]:-0i 

FLAG! :■! 

END 

END 

END; 


(■  RELABEL  THE  LINKS  •> 

I  :  aO ; 

FLAG! :-0; 


1S4 


(•  SECHCKT  7R0CE0URE  HOOPRU  • 


RBPRRT 

lECIN 

irtPRATtt.ll.O)  THEH  FLACl:-! 
END 

VNTtL(rLACl.l); 

NBVNKOOES;«t-l : 

ton  l;al  TO  NEVNNOOES  00 

rOR  J:«l  TO  NEVNMOOSl  00 
rOR  R:a4  TO  i  DO 

IP  <PRATCX.J1-PRATC1.I]) 
THEM  PRATtK.JJr.PRATtl.IJ; 


(•  8ECNENT  PROCtOURE  HODPRU  •> 


PROCIDURI  REWRITE; 


PROCEDURE  REWRITE 

USE:  REWRITES  THE  PRUNED  TREE  DATA  SACK  TO  THE  DISK  FILE. 
CONSERVES  INFORMATION  THAT  WAS  PRESENT  WITH  THE  NODE 
PRIOR  TO  PRUNING.  RATIONALES  ARC  ALSO  CONSERVED. 

ALL  NODES  NOT  IN  THE  NEW  TREE  STRUCTURE  ARE  ZEROED  AS 
IN  A  NEW  PILE. 

CALLED  ST:  SECHENT  PROCEDURE  HODPRU  (PRUNE) 

ROUTINES  CALLED;  (fioBA) 

VARIABLES: 

USED:  NNODES.HAESTSTEMS  (•••  UNIT  DASSA) 

MOOiriED-  I . NODE! CCLLNUMBER.NRNDIC IT. DOWNLINK, 

CROSSLINK , BACKL INK .NOOCTITLE , RELWE I CHT, 
CUHWEICNT.STSTEKVALUES.RATIONALCl 
(■••  UNIT  DASSA) 

NEWNNOOCS.J  (>•■  PROCEDURE  PRUNE) 


FOR  I;>1  TO  NEWNNODES  DO 
BEGIN 

SEEKINODE.PRAVCZ.Il); 

CET(NOOE); 

WITH  NOOEA  DO 
BEGIN 

CELLNVMEEr:'^l ;  NRNDICIT: -PRAT!  3 , 11 ; 

DOWNLINK:aPRATM.n:  CROSSLINK :  >PRAY(  S  ,  1 1 ;  BACKLINK ;  ■PRAY!  t ,  1 1 
END; 

8CEX<N0DC,I)  ; 

PUT(NODE) 

END; 

WITH  NODEA  DO 
BEGIN 

NOOETITLE:- ’BLANK  *; 

CCLLNUnBER:-0;  NRNDICIT: -0;  DOWNLINK :-0; 

CROSSLINK;-0;  BACKLINK:.0:  RELWCICHT: -0 . 0 ; 

CVKWEICHT:«0.0; 

FOR  J:mt  TO  HAISYSTCMS  DO  SySTENVALUCSUl :  >0  ; 

RATIONALE: a ‘NO  COmiENT* 

END; 

FOR  J:aNKWNNOOCS*l  TO  NNODES  DO  PUT(NOOC); 


(•  SECNENT  PROCEDURE  MODPRU  *> 


(t  i«*t*«tit***t*t**«i**t*««t*«*> 

•  lEClN  PROCEDURE  PRUNE 


lECIM 

RtPERT 

■BCIN 

PACK  OUTPUT)  : 

tniTEtOUTPUT. ‘N(ODC«DOWN  D<OVN  ONLY  E(XIT  '); 
REPEAT 

UNTIL  KEYPRESS; 

READ! INPUT. CM) 

END 

UNTIL  ((CH«'N* )OR{CH>>D‘)OR<CM-‘E‘ >>; 

IKCHO’E' ) 

THEN 
BBC  IN 

rOR  I:>1  TO  NNODES  DO 
BEGIN 

SECKINOOC.I); 

CETINODE) : 

ViTH  NOOEA  DO 
BEGIN 

PRAYd.Il:*!; 

PRAYC : , 1 1 : -CEILNUNBER: 

PRAY(3.II:>NRNDICIT; 

PRAYC4.n:*DOVNLlNK: 

FRAYtS, 11 :-CROSSLlNX; 

PRAYC*. II :«BACKLINXi 
END 
END; 


VBITE IN (OUTPUT); 
PRENEZ; 


ir((IRAYtLVL.2l«0>AND<CH«’D')) 

THEN 

BEGIN 

VRITEIMCOUTPUT.’YCU  CANNOT  PRUNE  A  DATA  NODE  )/ITH'>; 
WRITELMCOUTPUT. •*  DOWN  ONLY  OPTION.  .  .  •); 
WRITEIMCOUTPUT. • PRUNE  TERNINATZD  ,  .  .•); 


ISI 


!•  tECKCKT  PROCIDUBE  KODPRU  • 


WIIITBlM{OUTPWT.‘<AM«  KtY>  COMTlMUf); 

ICPCAT 

UNTIL  KtYPRESS: 

RIAOdNPUT.CH) : 

CH;«‘e‘ 

BNO: 

IP(CHO'S') 

THEN 

IBCIN 


VRITK (OUTPUT. *  PRUNING . * ) ; 
PllNUn:alRATCtVl.O]; 


lEtlNKi 

VOOT: 


ir(CH«<N<)  THEN  PIIAYt:,PI»HOMJ:-0; 
NBIT; 

VOOTi 

VHIie  (ICONTOOl  00 
lECIN 

PRAYt  J.mAYaVt.OIlr.O; 

NEXT 

END: 


VOOT; 

(•  NRN  AOJUSTHENT  «) 

irCCHa'N' I 

THEN 

BEGIN 

I:aPRATC9.FRNUHl: 
VNItEdOO)  DO 
BEGIN 

PRAT(3,Il:aPRAyC3,n-l; 
1  -.aPRATIS,  1 1 
ENO; 

•END; 

VOOT; 


ISP 


C0KPP.E88; 


(•  SECRCNT  PAOCEOURE  KOOPRU  «) 


WDOT; 

■IVRITIi 

wnoTi 

NNOOCSr-NBVNMOOBS 


END: 


INOi 


NBVtVL:>li 
PR f TOT; 

REPEAT 

•ECIN 

lF<LVL>MSVt.VL>THEN  NEVIVL;-LVL: 

MEET 

END 

UNTIl(ICOMT«0) : 

NOEEPt-HEVLVL; 

VDOT; 

POR  l:al  TO  HAEARRATSIZE  DO  IRATC 1 . 01 ; -0 ; 
LVt;-l; 

SEEK(NODE.n  ; 

CET(NODE>: 

NODEOISKTOARRAT(LVl) ; 


PlAC.-l 


END:  <•  END  OF  PRUNE  «) 


(•  SeCMENT  rnoCIOURF  HODPRU 


PROCIDURI  HODirV; 


MOCIDURB  KOOirr  t 

USE:  PROCEDURE  SUPPORTS  OPTION  MOD.  ELICITS  NODE  RCrCRENCE  • 
NUMEER  FROM  THE  USER.  IF  THE  NODE  Eli  STS,  ONLY  THE  ■ 

LABEL  OP  THE  NODE  IS  CHANCED.  IF  THE  NODE  DOES  NOT  • 

EEIST.  A  NEW  BRANCH  IS  CREATED  TO  THE  NODE.  IF  NO  ■ 

SPANS  EEIST  TO  THE  INPUTTED  NODE,  A  SINGLE  NODE  SPAN  • 

IS  CREATED  AND  HAS  A  NRN  NUMBER  OF  ONE  ON  THE  LEVEL  ■ 
REGARDLESS  OP  WHAT  WAS  INPUTTED  (THIS  IS  PRIMARILY  • 

TO  INSURE  AGAINST  PROGRAM  FAILURE  IN  SUBSEQUENT  • 

PRUNING  OPERATIONS).  • 

CALLED  BY:  SECNINT  PROCEDURE  HODPRU  t 

ROUTINES  CALLED:  UNIT  OASSA  (NOOEARRAYTODISK ,NOOIN>  • 

VARIABLES:  • 

USED:  NLVL8,TENSTRINC,ICONT  (t»«  UNIT  DASSA)  t 

MODIFIED:  IRAY.LVL.NDEEP.L.IFADO.iriND.NNGDES,  t 

ANSWER, NODELABEL.ARAY.VRAY  (••#  UNIT  DASSA)  • 
lOUIT  PROCEDURE  HOCIFY)  t 


VAR 

IQUIT: INTEGER: 

BEGIN 

IQVIT:«0: 

REPEAT 

BEGIN 

NODIN: 

ir(NLVLS<l> 

THEN  1QUIT:>1 

ELSE 

BEGIN 

VRITEIOUTPUT, ’LABEL!  •>: 

READLNI INPUT, ANSWER) ; 

I F ( ( ANSWER.  ”  ) OR ( ANSWER. ' DONE ' ) ) 

THEN  lOUIT:.! 

ELSE 

BEGIN 

ANSWER : .COPY { CONCATC  ANSWER, TENSTRINC ) . 1 , 1 0 ) ; 
IFdCONT.l) 

THEM 

BEGIN 

KODELABELILVLI :. ANSWER: 
EEEK<NODC,IRAyCLVL,0]): 


NODEARRAYTOOlSKdVD : 
rUT<MODE) 

END 


(•  SECHEMT  ritOCEDUXE  HODPRU  • 


ELSE 

■ECIM 

l:-l-irAOO; 

IF1NO:>IRAYCLVL,03: 

tEPEAT 

BEGIN 

NNOOES;«NNOfiE8«li 
1 RAY I LVL . I r AODl : -NNODES i 
•BEEINODE, ISAYCtVL.Ol) : 
NODEARRAYTODISRtLVL) ; 

PimNODEli 

LVL:*LVL«Li 

IR AYE LVL, 01: -NNODES; 

tF(L-e)  THEN  lRAYtLVL.ll:-IRAYILVL,n«l 
ELSE  IRAYtLVL.lI:-!: 

IRATCLVL.2]:-0: 

IRAYtLVL,3];-0i 

IRAVtLVL,41;-tPINOi 

IRAVIIVL,S];>IF1ND: 

rOR  I  -.-I  TO  2  DO  ARAYIlVL.nr-D; 

FOR  I;>1  TO  NSYS  DO  VRAYILVL , 11 ; -0 . 0 ; 
NODEIABEI C  LVL 1 ; -ANSWER ; 
SEEKCNOOE.IRAYCLVL.Ol) ; 

NOOEARRAYTOOI SE( LVL ) ; 

FUT(NODEI; 

IFAOO;-2i 
IF INO: -NNODES; 

L:-l 

END 

VNTIL(LVL>-NLVL8) 

END 

END 

END 

END 

UNTIL! lOUITlQ): 

IF(LVL>NOEEF>  THEN  NOEEP;>LVL; 

END:  (•  END  nOOIFY  t| 


U2 


f*  SeCHEffT  rROCEDVKE  KOOPRU 


■CCIM  SCCHCNT  PROCCOURK  HOCPRU 


■leiN 

ir<CK0-*PRU' >  THEH  PRUHE 
CISC  IttCMOa'MOD' >  THEN  MODI  FT 
INOi 


ItJ 


f*  MOCRAK  DABS  ■) 

rXOCCOURE  STATi 


rROCCDURE  BTAT 

UBE:  PREBENTB  INFORHATION  ON  TNE  CONSOLE  CONCCRNINC  THE 
NVHICR  or  NODES  IN  THE  SESTEK.  THE  NUMBER  OF  ICVEIS 
IN  THE  BFSTEN.  AND  THE  NUMBER  OF  ALTERNATIVES  IN  THE 
BTSTEH. 

CALLED  IT;  PROCRAH  OASS 
ROUTINES  CALLED: 

VARIABLES: 

USED:  NNOOES.NDEEP.NSYS  <•••  UNIT  DAiSA) 

MODIFIED:  CM  UNIT  DASSA) 


BSC  IK 

PACE (OUTPUT) ; 

VRITElN(OUTPUT. ‘NUMBER  OP  NODES  '.NNOOES); 
VRITCLNI OUTPUT, 'NUMBER  OF  LEVELS  *,NOECP>: 
VRITCLNIOUTPUT. ‘NUMBER  OF  SYSTEMS  ‘.NSYS); 
VRITELN(OUTPUT) } 

VRITELNIOUTPUr, ‘(ANY  KEY)  CONTINUE* )i 

REPEAT 

UNTIL  KEYPRESS; 

REAOICH) 

END; 


(•  PROCFJIK  OAS8  •) 


a 

BtCIN  PiROCRAH  0AS8  • 

a 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  a) 

CCIN 

COHMENT  8TR I NC ; a  CONC  AT  <  TCN8TR I KC , TCN8TR INC. TCN8TR INC. 

TEN8TRINC.TEN8TRINC.TCN8TRINC> : 

LAII18TR INC ; aTCNSTR INC ; 

PLACtaOi  NSYSrali  NrLAC:aO:  NDEEPtaO; 

IRAr<l,ai:a2;  CMO:a*SEL* :DUHHYi 

REPEAT 

BCCIH 

PACE  « OUTPUT); 

VRITELN* OUTPUT. ‘ATT  DI8  DON  HOD  NEW  NUN  PRU  REV  SEl  ' > ; 
VRITELNI OUTPUT. 'SEN  SPA  8TA  STS  TTL  WO; 

VRITKIOUTPUT. ‘OPTION!  '); 

REAOLNI INPUT. CHD) ; 

ir<CHOa‘ATT* )  THEN  DUHNY 

EtSE  ir(CH0a‘Dt8')  THEN  NUN 

USE  ir<CHOa‘NnD‘>  THEN  KODPRU 

CtSt  inCMOa>NEU*)  THEN  DUNNY 

ELSE  ir<CHOa‘NUH‘ >  THEN  NUN 

ELSE  lF<CHOa‘PRU‘)  THEN  NODPRU 

ELSE  IP<CNDa‘RCV‘ )  THEN  NUN 

ELSE  IP(CHDa‘SEL' )  THEN  DUNHT 

ELSE  ir(CNOa*SCN‘ )  THEN  SENSITIVITY 

ELSE  XF<CNOa‘SPA‘ )  THEN  OUNNT 

ELSE  lF(CK0a‘8TA‘ )  THEN  STAT 

ELSE  IF(CHDa'SYS‘ )  THEN  READSYSTENLABELS 

ELSE  IF«CNOa‘TTt‘ )  THEN  DUNNY 

ELSE  IF(CHDa‘WC‘)  THEN  UVLOAD 

END 

UNTIL(CHOa‘OON') ; 

8EEK(N00E,«) ; 

CET(NOOE): 

WITH  NODEA  DO  ' 

SECIN 

RATIONALE:-TITlEi  NOUETITLE : -t ATT; 

CELLNUHBER:aNNOOES;  NRKDICIT: -NDEEP; 

DOVNLINK:>NSYS;  CROSSLINK: afLAC 

END; 

SEEKINODE.O)-;  PUT(NOOE); 

CLOSEINODE,  LOCK);  CLOSEiSYSTEKS.  LOCK); 

END.  (■  END  OF  PROCRAH  DASS  •> 


US 


0««t4  1.  L««  W4a  kat*  aa<  ralaatf  la  Ckiaag>,  Illlnota.  Ha 


caaaitad  a  lacbatar  af  Selanea  dagtaa  (com  tha  Itltnola  laatltiita  at 
Taahaalagy  la  Chaalaal  taginaatlag  la  Jaaa  t9?l.  Ka  laaaiaad  hia  Alt 
fataa  aaaalaalaa  tbraagb  ROTC,  tad  aataad  Ctaa  taplaabat  IfTA  to  Kag 
lt9i  la  tha  IftKVTKHAN  Hlaalla  Caabat  Craw  Farea  at  Vhttaaaa  Alt  Fatea 
•aaa>  Hlaaaarl.  Oarlag  thla  tlao.  ka  taealttd  hla  Haatata  la  Baalnaaa 
Adalalatratlaa  frea  tha  Unlaataltg  e(  Mlaaootl.  Ha  thaa  aataad  (raa  Hag 
Iffd  aatll  hla  aatrg  lata  tha  Sohaol  at  Cnglaaorlag*  Alt  Fatea  taatitata 
af  Taahaalagg  aa  a  ptalaat  aaatgar  tad  aaetlaa  ehlaf  at  tha  Alt  Fatea 
Raakat  Ftapalalaa  Laberatatg.  Cdwaida  Alt  Farea  Raaa,  Callfarala. 


END 
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